DEPARTMERT OF THE NAVY
OF NAVAL. RESEARCH

SHINGION 25, D. C.
ONR 603 :CAH bs
CONTRACT HUMBER: AMERDMENT 3 AMERDMENT ¢
Nonr-26% 03.,% 11 E@nﬁ@éS%GS% 6
Nonr-263(02 8 Homr-263(07 1
Nonr-263(0h 3

The Prustees of the Stevens
Institute of Technology
Hoboken, NHew Jersey

vy
3

! _“1. i

Gentlemens

To provide for a mew Tixed overhead percentage, in accordence with Section 2h(a)
(7) of Comtract Wonr-263(00), to be spplied to each of the above-mumbersd Task Or-
der Contracts for the periocd set forth below, each of s2id Task Order Contracts

is hereby smended by adding the Tollowing to the tebuistion undexr the respective
overhead provisions thereols

willgh 1 Ookober 1954 31 March 1955."

The foregoing makes no chaage in the estimated cosb of any of the sbove-numbered
Pagk Order Combtrasts.



- .onversion Schedule for the appr. ~iation,
"1TX1319 Research amd Development, Navy"

Dppp . #263(02 )

Kew appropriation Symbol and Title
"Research and Development, Navy"

Old Aﬂppropriai:ions Symbol and Title

Alreraft snd Facilities, Navy 1731502,10 7 & D Navy 17X1310.70
1741502,.10 - o

Ships and Facilities, Navy 1731601.10 .31
17431601.10 oL

Ordunsnce and Facilities, Navy 1731702.10 c 32
17h3702.30 1)

Medical Care, Navy 1731002.10 _ 035
1751002.10 L

Civil Engineering, Navy 1731201.10 o3k
17L1201.10 Ak

Service-Wide Supply and Finance, Navy  173180%.10 ¢35
1741803.10 15

Military Personnel, General Expenses  1731813.10 .36
1741513,20 RIS

Marine Corps. Troops and Facilities 1731106,.10 .37
1751106.10 U7

Research, Navy 17X1317.10 .18
.20 -28

030 n°8

H0 48

Maintenznce and Operation of Research .11 T
Facilities 21 A9
.31 k49

A1 A9

Installation and Maintenance of Training .32 49
Equipment ' .23 JQite
33 49

ch‘B ~— 'l!'9

Patents 036 L9
cgh °)+9

.34 A9

N5 49

Departmentsl Administration 015 49
.25 :Ts

- 35 T
01'1'5 ull'9 .




CONTRACT NUMBER:
Nonr-263(01)
Nonr-263(02)

The Trustees of the Stevens
Institute of Technology
Hoboken, Wew Jersey

Gentlemen:

AMENIMENT :

DEPARTMENT OF THE NAVY
OFFICE OF WNAVAL RESEARCH
WASHINGTON 25, D. C.

CCNTRACT NUMBER:

ONR:603:CAH:gc

AMENDMENT =

Nonr-263(Ch) i
Nonr-263(05) 4

RN

0151953

v

To provide for a new fixed overhead percentage, in accordance with Section 24(a){7) of
Contract Nonr-263(00), to be applied to each of the above-numbered Task Order Con-
tracts for the period set forth below, each of sald Task Order Contracts is hereby
amended by adding the following to the tebulation under the respective overhead pro-

visions thereof:

|1133%

1 October 1953

30 September 195L,"

The foregoing mekes no change in the estimated cost of any of the above-numbered Task

Order Contracts.
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VED BY Ramy PARTIES

DEPARTMENT OF THE NAVY
OFFICE OF NAVAL REIEARCH
WASHINGION 25, D, Co

ONR 2603 :CAH:bs
CONTRACT NUMBEL: AVENTDMENT ¢ CONTRACT NUMBERs AVENDMENT 8

Honr~263{01) 5 Nonr=263 (00 ) 3
Nonr-263{02) 6

The Trustees of Stevens

Ifistitute of Technology SEP 1 1953 -
Hoboken, New Jersey

Gentlemens

o provide for a new fixed overhead percentage, in accordance with Section 24(a)(7)
-of Contract Nonr=263; to be applied to each of the above-numbered Task (rder Con=
tracts for the period set forth below, each of said Tagk (rder Contracits is hereby
amended by adding the following to the tabulation under the respective cverhead
provisions thereofs

%131% 1 October 1952 30 September 1953.%

The foregoing makes no change in the estimated cost of amy of the abov:-‘,mnumbered
Task Order Contracts,
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DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGTON 25, D, C.
CONTRACT NUMBFR: Nonr-263(02) ONR:610:CPS:ge
AMENDMENT NUMBER: 5 Konr-263{02)
{Mathematical

Seiences Division)

The Trusteses of the
Stevens Institute of Technology
Hoboken, New Jersey

Gentlemens

Tue to a heavy work load on the part of the Contractor's personnel, the editing and
printing of the final report of the research under Task (rder Nonr-263{02} cannot be
furnished within the time specified. In order that the research may be accomplished,
it has been determined to extend the period of performence of said Task Order.

In considerstion of the foregoing, said Task Order; as amended, is hereby further
amended by deleting Section F in its entirety and substitubing in lieu thereof the
following:

"SECTION F ~ The performance of work under this Task Order shall commence on
1 March 1951, and shall be completed on 31 October 1953."

This amendment makes no change in the estimated cost of Task Order Nonr-263(02).



L E DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGTON 25, D. C.

CONTRACT NUMBER: Nonr-263(02) ONR:262:THT :bs
AMENDMENT NUMBER: 4 Nonr-263(02)

AUTHORITY 3 ¥R 341-009/0-23-52 (Mathematical Sciences
APPROPRIATION: {8ee lagt peragraph hereof) Division)

DECREASE: $15,00k.00

The Trustees of the 2
Stevens Institute of Technology 2 |
Hoboken, New Jerasey

Centlemens

It is the desire of the Government and the Contractor that the instrumentation

phase of the research and investigation of new approaches to the theory and design

of sutomatic controls of improved performances be deleted from Task Order Nonr-263(02)
due to the difficulty in employing a subecontractor and thet the contract be

continued with a more concentrated study on the mathematical phase as set forth in
Section A as now amended. To accomplish this, there are hereby provided a decrease
in the estimated cost and an increase in the period of performance of said Task Order.

In consideration of the foregoing, sald Task Order, as amended, is hereby further
amended az follows:

1. At the top of page 1, delete the Estimated Cost in its entirety and
substitute in lieu thereof the following:

"ESTIMATED COST: $24,496.00."

2. On and after the dabe of this amendment, paragraph (3) of Section A shall
noct apply.

3. Delete Section € ia itz entirety and substitute in lieu thereof the
following:

"SECTION ¢ - The estimated cost of the performance of this Task Order is
twenty four thousand four mméred and ninety six dollars ($o4,496.00)."

L, Delete Seetion F in its entirety and substitute in lieu thereof the
followings

"SECTION F - The performance of work under this Task Order shall commence
op. 1 March 1951, and shall be completed on 31 July 1953."

This amendment decresses the total estimated cost of Task Order Nonr-263{02) by
$15,004.00, which decrease is credited to Appropriastion 17X1317.10 Research Navy
(Bxpenditure Account 46110) (Object Classification O79) Program Number 32000.
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CONTRAOT NUMBER: Nonr-263{02)
AVENDMENT NUMBER:

If the foregoing is acceptable to you, please indicate your acceptance thereof by
executing the enclosed two (2) copies of this letter, and return them to the Office
of Naval Research, whersupon this letter and your acceptance thereof will constitute
this an amendment to the sbove numbered contract.

Sincerely yours,

Contracting Officer
Office of Naval Research
Department of the Navy

WITHESSES ¢
THE TRUSTEES OF THE STEVENS
ACCEFIED IWSTITUTE CF TECHNOLOGY
{Contractor) (1)
(2)____
By NOI'E: In the case of a corporation

witnesses are not required but
certificate below must he

TTITLE | completed.

CERTIFICATE
I, , certify that I am
the : Seceretary of the corporaticn named as Contractor in the
foregoing amendment: that , who signed said

amendment on hehall of the Contrastor was then
of said corporation; that said amendment was Aduly signed for and in bebhalf of said

corporation by authority of its governing body and is within the scope of its
corporate powers.

{Gignature of person certifying)

(CORPORATE SEAL)
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DEPARTKENT OF THE KaVY éx:ﬁgf
OFFICE OF NAVAL RESEARCE &@@Z%@

WASHINGTON 25, D, C,

CONTRACT NUMBER:  Nonr=263(02) ONR :262:TET :rch
ANENDMENT NUMBER: 3 Nonr=263{02)
{Mathematical Sciences

TS STED 1952

The Trustees of the
Stevens Institute of Technology
Hoboken, New Jersey

Gentlemen:

To provide the Contractor sufficient time within which to prepare and submit
the final report and fulfill all other necessary requirements of the research
under Task Order Nonr=263(C2), it bas been determined to extend the period of
performance of said Task Crder.

In consideration of the forepoing, sald Task Order, as amended, 1s hereby
further amended by deleting Section F in its entirety and substituting in
lien thereof the following:

"SECTION F - The rerformance of work under this Task Crder shall commence
on 1 Kareh 1651, and shall be completed on 3C April 1¢42.0

This amendment makes no change in the estimated cost of Task Order Nonr-263{(C2) .
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NAYEXOS 2188-47-2 {&bv. 3-51)

CON?RACT _NO. Norrw 263(C2)
AMENDMENT NO. 3

If $he foregoing is accaptable fo you, ploase indicate your accoptancs fhereof by execuiing the enclosed fwo
{2} copies of this letter, and retura them fo the Offico of Naval Ressarch, whersupon this lotter end your accept-
anco thereof vill constitute this an amendment to the above numbered Task Order.

Sincorely youss,

Contracting Officer
Office of Naval Ressarch
Dspariment of the Navy

TEE TRUSTEES CF TEE STEVEINS WITNESSES:
ACcepren_ INSTITUTE CF TECENCLOGY

{Contracter) {1
{2). _
By. ‘ NOTE; in the case of a serporation
witnessas are not required bu?
TITLE : corfificate below must be completed.
CERTIFICATE

L : cerﬁﬁv that | am
the Secretary of the corparation namad es Contractor in the foregoing amend-
mesrt; that . + who signed seid amendment an behalf of the Con-
tractor was then of satd corporation: that said amendment

was duly signed for and In behalf of sald corporafion by éu&hwﬂy of its governing body and fs within the scops
of ils corporafe powers.

{Signature of person cerlifyling)

{CORPORATE SEAD
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DEPARTMENT OF THE NAVY
OFFICE OF NAVAL EUWSEARCH
WASHINGTON 25, D. C.

CONTRACT NUMBER: Nonr-263(02) ONR: 263:BAT: bs
AMENDMENT WUMBER: 2 - Fonr-263(02)
(Mathematical Seciences
Division)
The Trustess of the Stevens
Ingtituts of Techmology
Hoboken, New Jersey e a0
1 WA 157

Gentlemens

To establish the overheed rate spplicable under Task Order Nomr-263(02) for the
period from 1 October 19?1 to 30 September 1952, in accordance with the pro=
visione of Section 24(a){(7) of the contract, sald Tesk Order, as amended, is

hereby further amended by adding the following under the tabulation in Section D
thereof:

#1330 1 October 1951 30 September 1952,"

This smeniment mokes no chenge in the estimated cost of Task Order Honr-263(02),
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™ *NAVEXOS 2185-17-2 {Rev. 3-51)

CONTRACT NO. Nonr=263{02)
AMENDMENT NO. 3

If the foregoing is acceptable to you, please indicate your accaptance thereof by executing the enclosed two
{2} copies of this letier, and return them o the Office of Naval Research, whereupon this letter and your accept-
ance thereof will constituto this an amendment fo the above numbered . Tagk Order, .

Sincerely yours,

Contracting Officer
Office of Naval Research
Department of the Navy

: DI TRUSTEES OF TNE STIVENS ' 1T EOSEO:
ACCEPTED_INSTITUTE OF TROENOLOGY

{Contractor) {1
2
By NOTE: in the case of a corporation
witnesses are not required buf
TITLE. certificate below must be completed.
CERTIFICATE

I , certify that | am
the Secretary of the corporation named as Contractor in the foregoing amend-
ment; thet . who signed sald amendment on behalf of the Cen-
tractor was then of said corperation: that said amendment

was duly signed for and in behalf of said corporation by autherity of ifs goveraing body and is within the scope
of its corporaie powers.

(Signature of person certifying)

{CORPORATE SEAL)
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DEPARTHENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGTON 25, D.C.

CONTRACT NUMBER: Nonr-263(02) ONR: 268 sWRM:njl

AMENTROUNT NUMBERs 1 Nonr=263(02)
(Mathematical Scisnces
Division)

The Trustees of the Stevens
Institute of Technolegy
Hoboken, New Jersey

Gentlemen:

To establish the "use" charge applicable under Task Crder Nonr-263(02) for the
period 1 February 1951 to 30 January 1952, in accordance with the provisions
of Section 21(a){(9) of Contract Nonr-263(00), said Task Order Nonr-263(02) is
hereby amended by adding the following new Section:

HSECTION G =~ In accordance with the provisions of subsection 2h(a)(9) of
the contract, a use charge for the period or periods specified below is hereby
established for 'Maddida' special purpose computer equipment for work under
this Task Order: :

Amount Per Hour Period for Which Applied
Machine Usage From To
$7.50 1 February 1951 30 January 1952.°%

This amendment makes no change in the estimated coat of Task Order Nonr-253{02).

o%
%

s‘*f
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NAVEXOS £185-17:2 {Rav. a.s;( ~ (

CONTRACT NO,  Nonr-263(02)
 AMENDMENT NO. 1

\

1§ the fomgomg is accepiable fo you, please md’ cale your acceptance thereof by exceuting the enclosed fwo
{2} copies of this letter, and refurn them fo Hie Office of Naval Resaarch, whereupeit this letter and your accepi-
ance fhenof wﬂl constihute this an amendment to the abeve numbered Task Cwders ,

..mcere!y Yyours,
Confracling Officer
Office of Naval Research
Dopartment of the Navy
THE THUSTEDS (F THE STEVENS WAERES -
ACCEPTED ;
(Cun-}rem‘or) n
| 2
By. : - NOTE: in the case of a eorperation
witnesses are not recuived but
TITLE ' : carfificato below must be comploted.
1,
CERTIFICATE
I ' , certify that | am
the Secretary of the corporation named as Contractor in the foregeing anend-
ment; that » Who signed ssid amendment on behalf of the Can-
tractor was then of said corporation: that said amendmont

was duly signed for and in behalf of said cosporation by autharity of its gaverning body and Is within the scope
of its corporate powers.

{Signature of person cerlifving)

{CORPORATE SEAL
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Regvised
A 20 May 1948
Determination and ¥indings
Method of Contracting

D&F No,_ 3971

Upon the basis of the following findings and determinations which I hereby

uake as a Contracting Officer pursuant to the provisions of Section 7 of the
Araed Services Procurcment Act of 1947 and authority delegated tihereunder, the
proposed contract may be entored into on a cost basls, pursuant to the authority
- of Section 4(b) of sald 4ct, for pesearch and investigation of new approaches
to the theory and design of automatic controls of improved performances, with

THE TRUSTEES OF THE STEVENS INSTITUTE OF TECHNOLOGY
FINDIKGS

1, The proposed contrzct has an estimated cost of § 39,500.00, without any
fixed fee,

2, Negotiation of the vrovnsed contract is authorized under Section 2(¢)l of
the Arwed Services Procurement Act of 1947,

3. The exact nature and extent of the work covered by the provnosed contract,
and the preeisc wethod of nerforming that work, cannot be cstablished in ad-
vance, but mugt be freely subject to improvisation and change as the work
progresses,

4, The costs of performing the work under the proposed contract cannot be
accurately forecast so as to peralt the undertalting of such work for a fixed
Price,

AT AR IFATTONS

&
—_—

1, It is fumracticable to sccure services of the kind or guality »equired
without the use of the proneosed tyme of contract,

2. The estimated cost of the proposcd contract/}sf§739,5oo_oo

2

..

4?1;::; J. B Scatchard
Lieut. Comdr., SC, USN
Contracting Officer

l m . . 0ffice of Naval Hegearch

Departuent of the Navy



DEPARTHENT OF THE HAVY
OFFICE OF NAVAL EESRARCH
COEPRACT NUMEER; Nonr-263(02)

gmsméca AND DEVELOPMIT TASK oRDER AR 1951

COMERACTOR: The Trustees of the Stevens Ingtitnte of Technology
AUTHORITY: ¥R 341-009/1-19-51 (Mathenstical Sciences Divieion)
APPROPRIATIONS 17X1317.10 Hesesrch Bavy (Expenditure Account 46110)

{Object Claspification 079) Frogram Humber 32000
ESTIFNATED COST: $39,500,00

Thig Fagk Order is established under, and constitutss a part of, Con-

tract Bonr~-263(00) which sets forth the basic contract provisions applicadle
harete. 1m case of any conflist between the provisions of sald Con-

tract Monr-263(00) and the provisions heranf, the latter shall contrel.

S%CTION A ~ The Contractor shall use his best efforts to furnish ths necsgsary
parsunnel and facilities for end, in ascordaacs with =ay instroctions 1sdued by
the Sclentifie Officer or bis anthorized repressatative, shall coaduot ressarch
and investization of new approaches to the theory and design of automatic controin
of $mproved performances. Such research and investigstion eball include, but ned
ngcosearily be limited to:

(1) @development of the theory of saturated controls obaying noa-linesr
gontrol equations which optimige nerformanes;

(2) ;72 rative predictive schemss in control problems; sad

(3) defermimation of the feasibility of the above appfoaches to the im-
provemsnt of automatic control performange.

SECTIOR B - The Seientific Offiger uader thips Tagk Order ig the Hepd, Hethematiecs
Ergneh, Mathauatical Sciences Division, Office of Naval Ressarsh.

SECTION C - The estimated coast of the perforvance of this Tssk Order is thirdy
nine thougand five hundred dollare ($39,500.00).

SRCTION D — The percentage to bs spplied with regpect to this Tasr Order im as-
cordance with the provislons of Ssction 24(a)(7) of the contract shall be & fized
percentage, i the amount or amounts, end for the period or pericds, specified
below: ' '

FPeriod for which Applied

— . Fpom _To

1426 1 Mareh 1951 30 September 1951,




T
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CONTRACT BUMBRR:  MNonr-363(02)

SECTICH B « The Contractor shall submit final reports upon completion of work
hereunder, making full disclosure of sll ressarch conducted, and shall sobmit
such other reports as are required by the Sclentific 0fficer,

SECPION F «» The performange of work under this Tasic Order sball commence oa
1 Magrch 1051, and shall be completed on 20 February 19562,
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CONTHACT NUMBER: Foar-263(02)

This negotiated Task Order is entered into pursuant tc the provisions of Sec-
tion 2(c)1 of the Armed Services Procurement Act of 1947 (Public lLaw 413, 80th

Congress), and any required determination and findings with respect thereto has
been made,

IN WITNESS WHERHOF the parties hereto have executed this !I!ask Order as of the
day and year first above wr!.tten

UNITED STATES OF AMERICA

BY
Contracting Officer
O0ffice of Hayal Ressarch
Department of the Navy
V/ITNESSES:
{8
Contractor
(2) By.
NOTE: In the case of & corporation
witnosses are nok required but TITLE
cortificate below must be completed.
(Business address of Contractor)
CERTIFICATE
| X ; cortify that | am
.the Secretary of the corporation namo:l as Contractor in the forogoing Tadk
Order: that ,» who signed sald Task Order on bahalf of the
Contracter was thes , of said corporation; thet said Task

Order wes duly signed for and in behalf of said corporation by authority of its governing bedy and is withia the
scope of its carporate powers.

(Signature of porson certifying)

(CORPORATE SEAL)
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THIRD ENDORSEMENT on ANCIinC Wewark, N.J. B/O SCI,FA lir N13(RE) Stevens dtd
17 December 1954

From: Chief of Naval Research g

To: 0inC, U. S. Navy Regional Accounts Office, Third Naval District, Brookl
New York """ =

SubJ: Contract Nghr-263(02), Stevens Institute of Technolegy; forwarding of fin
voucher in “6f $1,180.12 and related terminal documents

1., PForwvarded to be placed in line for payment, same having been duly certified
by the Techniecal Officer, ¥r. S. Ferraris, Office of Haval Researech Branch Office,
New York, New York,

2. Final technical reporting requirements with respect to the research work
performed have been properly fulfilled to the satisfaction of the cognizant
Sceientific (fficer,

3« Proper accowmting has been made of all Govermment-owned property furnished
for use under subject contract.

4, Subject Contractor has satisfactorily complied with patent provisions of
the contract; therefore, insofar as patent license provisions are concerned,
neyment of fingl settlement msy be made,

5. Contractor's Release of the CGovernment, conditioned upon the psyment of the
sum of $32h,496.00 , the sum of $23,315.88 having been heretcofore paid and
the sum of $£313180.12 to be paid (represented by Final Voucher),has been reviewed
&3 to form snd approved by the Contracting Qfficer,

6. Proper technical certification of the Final Audit Report for subject contract
was made on & Mareh 1955 by Dr. Arthur Grad, cognizant Sclentific Officer,
Office of Naval Research, Washingbton, D. C.

7. Contractor has complied with Royalties Clause of subject contract, reporting
that no royalties have been or are due to be paid during the performance of the
contract.

8, After payment of subject voucher, all of the funds appropriated for subject
eontract will have been paid leaving no unexpended funds under the contract.

9, Original of Enclosure {6) has been returned to Supervisory Cost Inspector,
Eastern Area, as requested in Seeond Endorsement. fnclosures (9) and (10) have
been retained for the files of this office.
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Stevens Inste. of Tech.
2% Pebs 1985

SECOND ENDORSEMENT on ANCIinG Newark, N.J. B/O SCI,EA 1tr N13(RE)Stevens
of 17 December 1954

Fram: Supervisory Cost Inspector, USHN, Eastern Araea
To: Office of Neaval Kesearch
#washington 25, D, C,

Subjs Contract Nonr 265(02) w/Stevens Institute of Tesmmology,
Hoboken, N. Jo, Final Audit xeport on

1. Enclosures (1) through (6) of the basic letter end snolosures (9) and
(10) of the first endorsement are forwsrded for appropriate action. The
Supervisory Cost Inspector has determined the amount of $24,496.00 %o be the
allowable cost of performing the subjeot Task Order.

2. Supplementing the informetion contained in paragraph 2 of the basic
letter, overhead wes reimbursed st negotiated fixed rates as specified in the
ountraot,

do Other then the deduction of $12.98 for costs in excess of the conbract
maximpum, no formel or informel disallowances were taken by the Cost Inspector.

4. The Head, Mathematles Branch (Code 432), Office of Naval Hesearch is
requested to asign the certificate of the Technioal Inspeotor in enclosurse v 8)
and return the original thereof for the records of this Aotivity.

Jo Ko ALLEN

Copy tog

Newaerk B/0 SCI,Ea

ONR, NY

3IS{NCT) w/copies of emols of
basic ltr and endorsements)

3A0,NY w/basic 1ltr
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From: Commanding Officer, Offige of Naval Research, New York

«#%5Y ENDOWEENENT on SCI, EA, Port Newark, NJ 1tr N13(L0) Stevens pf

31 Aug 1954 w/encls

-

T
L] e
"

50

Tos  Cost Inspection Service (Code NCT), Office of the Comptrolle
of the Navy, Washington 25, D. C. B

et _ﬁ__| -

Vies {1) Supervisory Cost Inspeetor, USN, EA

ADM

2) Chief of Navel Resesrch (Code 650) e aw

i s

Subj: Contract Nonr=263(02), Stevens Institute of Teechnology; ¥
Audit Report and related terminal documents; forwarding of | rivi |

Enelt (9) Certificate of Complianece with Contraet Patent Provisi¢ng;
dtd 16 Feb 1954 (orig & 4 eys) .

(10) Final Property Inventory dtd O Dee 1953 (1 cy) o 3

1. Forwarded for appropriate action.

2. Enclosure (1) has been certified by the cognizant technical repre-
sentative of this office. The Technleal Officer's ecertificste, enclo~
sure (6), is hereby referred to the Head, Mathematics Branch (Code 432)
of the 0ffice of Naval Research for accomplishment.

3. The contractor's patent ecertificate, emclosure (9), indiceting that

no inventions were conceived or developed under subjeet contract, has

been approved by the Heads of the Patent and Seientific Departments
of thie office.

4« This office confirms the eontractor's final inventory statement,
enclosure (10}, that no property was furnished te or acquired by ‘le
contractor wnder subjeel contraset., Consequently, there remsine no
disposable residusl inventory.

5., The contrasctor was furnished one clagsified dowument for use in
econnestion with subjeet contract. This document was returned to the
0ffice of Naval Research, New York on 7 Octobar 1954. HNo other dlassi-
fied documents were furnished through this office.

6. The final report under subject contract was Torwarded direct to
the Chief of Naval Researeh (Code 432) on 30 lovember 1953.

7. Unelosure (8) has been retained for the files of this office.

Copry to: A. SLEDGE
SCI, Port Newark

CNR (432)

CNE (640} w/orig

& 4 eys enel (10)

h - o



. BRANCH OFFICE, SUPERVISORY COST INSPECTOR, USN, “ASTEEN AREA
NAVAL INDUSTRIAL RESERVE SHIPYARD
BLD3, 13 PORT NETARK
NEWARK 5, N. J.

N13(RE)Stevens
17 December 1954

From: Acting Nawy Coat Imnspector-in-Cherge, Brench Office, SCI, EA, Newark, N. J.
Toe Director, Office of Navel Research

Navy Department

Washington 25, D, C.
Viaz Supervisory Cost Imspector, USN, Eastern Area

Subj:s Final Audit Report on Contract NOnr-263(02) with Stevens Institute of
Technology, Hoboken, N. J.

Enel: (1) Final Public Voucher #25, $1,180.12 (Orig. & 9 copies)
{2) Cumuiative Claim snd Reconciliation (Orig. & 7 copies)
(3) Affidavit of Weiver of Lien (Orig. & 1 copy)
(2) Contractor's Release of Claims (Orig. & 4 copies)
(5) Assigmment of Credits end Refunds {Orig. & 4 copies)
(8) Certificate of Cost Inspector, Supervisory Cost Inspector, and
Technical Inspcetor (Orig. & 4 copies)
(7) Copies of enclosures (1) thru (8) for SCI, FA
(8) Copies of enclosures (1) thru {6) for ONR, New York

1. Contract NOnr-283(02) is a cost-type contract, dated 1 March 1951 and wes
completed 30 November 1953. Contract required enginsering research snd development
services as specified therein.

2o Allowable costs were determined in accordance with the compersation terms of the
contract and Part 3, Section XV, of the Armed Services Procurement Regulations.
Audit was mada to the extent deemed necessary in the circumstances. No fee was
provided for in the comtract,

3. BSummary of Contract Performance

Summary of Approved Costs

Selaries and Vages - Bngineers $ 7,939.50
Salaries - Steff Consultant 135,00
Materials and Services 5,502,086
Travel Expense 377,35
Engineering Overhead:
Salary Overhead ‘
Period Base Rate Overhead
Inception to 9/30/51 ” T =
10/1/51 to 9/30/52 4,495,265 133% 5,978.68
10/1/52 to 9/30/53 2,203.11 131% 2,866,06
10/1/53 to 11/30/53 800,98 133% 1,065,30
75989, 50 ¥10,555,07 10,555.07
Total Costs 4,008,9
Less: Excess of Contract Maximum 12,9

Total Approved Costs : $24,496,00

y



e ' N13(RE)Stevens
. 17 December 1954

Subjy¥ Final Audit Report on Ceontract NOnr-263(02) with Stevens Institute of
Technology, Hoboken, N. J.

.-u--------h------ﬁ-n---—-----‘--—--_“---‘

4, Reimbursed by Navy

Vouchers Nos, 1 to 24 $23,315.88
Final Public Voucher No. 25 1,180.12
553,496.00
Total Estimated Cost as amended $24,496,00

5, The Contractor's costs are subject to projeet audit by the General Accounting
Office and all required documentary evidence in support of direct charges approved
for payment is available at the Branch Office of the Supervisory Cost Inspector,
Eastern Area, Newark, N. J. To date no audit has been made of the total cost. In
this connection, the U. S: Regional Accounts Office has been advised that in the
opinion of the Navy Cost Inspector, none of the approved costs are likely to become
the subject of an unclesred General Accounting Office Notice of Exception.

6. It is understood from the Office of Naval Research, New York, that there is no
terminal inventory or govermment-furnished property or property acquired for the
account of the goverrment.

7. The cognizent Technical Inspector is requested to execute the certificate on
enclosure (6).

8. It is understood from the O0ffice of Naval Research, New York, thet the Contractor
has complied with the provisions of the contract relating to patents.

9. There are no known potential credits and refunds. In this connection, the
contractor has executed an Assignment of Credits and Refunds (enclosure (6)). In
addition the contractor has furnished a Relesge of Claims which is forwardad as
enclosure (4) hereof.

ANTHONY P. PEDUTO



‘orm No. 1034a—Revised (7M)
form prescribed by

ptroller General,

Septembe

eg. Mo. 51, Supp No. 11)

U.
r 7, 1950

.

ded Februcry 20, 1952)

™ BLIC YVOUCHER FOR PURCHASES A}

SERVICES OTHER THAN PERSONAL
FINAL

D. O. Vou. No.

Bu. Vou.

No. ... 85

- Department of the Navy - Office of Wavel Research . PAID BY
(Department, bureau, or establishment)
prepared af . Hohoken, New Jersey . 18 February 1954
(Give place and date) :
TED STATES, Dr., Payee’s Account No. ...
Trustees of the Sthevems. Jmiitute__nl'.-fanhnolngy_ ___________________________
(Payee)
_ - _Hoboken, . [ Hew -
(Address) (City) (State) 1 i
o ~ - ARTICLES OR SERVICES e ]
jthof | Dutrt Dlvers || (g devcrption hvn pumbe of contract o Fedmal gl 4 [y | ONTPRICE | AMounT
Dlscount Terms ' ke i .Per_. Ratlace ff‘_:
1iNeve .| 24u2- Salaries ' | _ 509 |56
{rerc 2487 ' Overhesd - g1 V1677, 7 |
_Sto’-, S T AT 7 5. P of Oct. Saleriss s 5
By R R Y 201,47 < additional . 5,83 {=-® 683 |54
30~ an. p Owrozpéndad omcontraet | Credit . (12 |(o8)
0 1955 ]
]
t Use @ntinuation sheet(s) if necessary
m " to . Weight Government B/L No. Total 1180 E
(Payee must NOT use this space)
istees of the Stevens Institute of Teechnology G i e e
i__ ‘.' i S 4 iy ¥ :::
H, Hemory, Treesumer Louil Riidso; PR il itnimGt 18 i
- v (.S1gnaturc orimitials) __._______________________________
% MOnre263(02) Date é/‘! Vi Req. No. i “ Date Invoice Rec'd

) T VT
- ACCOUNTING CLASSIFICATION

Bureau Control

Bureau Con-

Appropriation Symbol Object Expenditure Chargeable n
and Sub-head Class Account Activity Activity No. trol No. mount

I SN FSHMESS S SN o A
B T U S NN SO
LS DT 7., M — e
...................................... T e St U Y
______________________________________ e |
I Project Order Date

heck No. oo dated .______________________ 19 for § {On Treasurer of the United States in

favor of payee named above.
-+ R e e on 19 16—22900a-2




METHOD OF OR ABSENCE OF ADVERTISING

METHOD OF ADVERTISING

rtising in newspapers Yes [] No [
dvertising by circular letters sent to ... dealers.
nd by notices posted in public places Yes [ No [

‘(If cxlioticias were not posted in addition to advertising by circular letters sent to d-ealers, explanation of such omission must be
made below.) =

ABSENCE OF ADVERTISING

»ut advertising, under an exigency of the service which existed prior to 't:heao‘x"r erodred HCS
rertising. ) ‘ & examine X for which reimbur
i . by cerfify that i hav od balict, the items fracter's invoice at
>ut advertising in accordance with __________ l-hg’,{ggégfa!"mr*“wieégg;g"" .,,.HmJhe..C.QD..E_..me-:m.:w ..............................
o thie D88 \aimed as listed Ihe orpetessanty f ushe
s Care cl_!l”‘f‘ - i We.snd WETE % ovom 300 said Vo )
ising, it belng impracticable to o ATIRRI i emmmas rihe Sontract I ErCs e cantmactor
>ut advertising, it being impracticable to Se“:é,'fmma}nﬁl% U( mp:‘!olﬁﬁ?‘-’i ;hif‘sm"ﬂ'T"-‘S';si:"""j;h':‘sh}'_{i"r:!'li"lrﬁ"';_"""":; """"""""""""""""
- ; E tract b % o <
ar, the "fnt!’*dm‘f uli vnder avy wiher Yangivle 3
i net now in o equipment, P RELs ot_r ;
———————————————————————————————————————————————————————————————————— fcensad B i T T e e e o
clesures, "ﬁ:n: s termy Gf 1HE :i‘::-.s or cn 8 SpeaEd date
 yaquired ':*3:.’:} a siaiod pened of B
fracter Withl

‘(j‘ﬁi‘ g&%mud;mtrﬁihﬁ‘of the delay incident to

Sl G e Ty - FERRARIS - oo LS
' ! e ' QNBReprc.santati\'ﬁ

E.—The above form ‘“Method of or Absence of Advertising” is to be used when purchases are made or services secured under
uthority without written agreement in any form. - In case of a written agreement (formal contract, proposal, and acceptance, or
1al agreement) Standard Form No. 1036-—Revised should be used for abstracting the method of or absence-of' advertising and
"contract. (Sce General Regulations No. 51, as amended.)

16 -22000—2  U. 5. GOVERNMENT PRINTING OFFICE

Costs previously submitted on Vouchers numbered /—“ J‘;ﬁ
aggregating $223, 3I5- £8and provisionally approved for :
& . have now bien audited and a:srosed for $.2° EJARN S 4

Voucher No. 2§ for $‘J)_/@. /I~ " Has been {audited and a proved)

. I ) for $_ 4180 42X | Adjust-
ments of § — on Vouchers numbered_ ____ —— nd
$ N On Voucher No._ ~—are detailed oa DD Form %96 No. — .
AUG 31 1954 . iy Boma
Data WA Navy Cost Inspector

& R. ALLEY, LCDR SC USHR
Su,_per-v cry Cost Inspector,,
USH, Eastern Area b
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arbm Tour Order Ho.
Offios of Haval Ree
Qffion of the g%@ﬁ%iiﬁf of Havy Contract Hu.
Sost Inspegtion Bervd :
dwwark 5, Hew §$?$§§?‘

Sweulative (lsin and Resonsilistiss

Tebal Glaimed from Ineepiion of work
under this senbrast.
daterisl %%ﬁ;&é@ P 5502.08
Belaplen G D . AP
Balarles - SBteff Consulienis 1%%..@@ - 158,00
Trevel -
Sverhesnd oo i
Total Costs — « 55
Gwersrpendsd on sontrach 12,98 e 172.98
Tatal et - et
Iess: Amounte Approved on Publie
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i Certify that the abowve figurses have bsen tsken from the recerds of The
Irustees of the Shevens Imstitubs of Technmolery and are cervset to the best
ol my knowlsdge and bellef,

The Trusises of The Btevens Institubte of Tecvhnolepgy

Fiohel H, Hemory, Trsasscrer
Dater 10 Usren 1884



COATRACTIRS TLiesh I0EN CTsalT Honr-2638{02)

K¥iz ALL HER BY TUESE PRESENTS:  In oomaldersiion of the promises
anid the som of Tweniy Your Thousend Four m@wﬁ iinety Zix and %‘%f}éﬁi} Lullere
{; ?5&&?&3 Iswfnl money of $he United Shates of imeriecs (wrelipefter called
the *foves ¥}, of which Twenty Three Thousend %?ﬁ iatwdwd Fifteen and
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tiw ahove mentioned ﬁ;%ﬁ%ﬁ*&% i final sebtlansnt of 21l soounts due under sald
contract, the wdersigned conbrnctor dosy G by the veeelpt of ssid sun smlil,
for itself, 1te sucsespors aod asgigns, r@gim s peleans, and fovever discharge
the Oovemsendt, ite officers, spente and enzlovess, of and v all Blabilliles,
ehlizaticre and vlaine shatessvery i Il and Lo eoully wdfer or splsing oud of
stdoned said conlvact.

P

I oEre ERHE,  This relssze nzg bews Suly smoooied tole
158 day of § zng 195he

The trusices of e Stevens Institule of scinology
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By
Riahol H, demory
Tigle Fropsurse
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I, vzlds Showway, zertiiy Hmbt 1 & the foorelayy of the forporaticn
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authority of ite gowvsrning hody and Iz within the scope of 1is coryorate poviers.

¥nide Shen
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Tne Trustess of the Stevens Tretitute of Teshmmlegy
{tentractor)

Hlehel H. Hasory, Ireasurar



Stevens Institute of Teck logy ( Contract NOnr-263(02)
Hoboken, New Jersey Final Audit Report

CERTIFICATE OF FAVY COST INSPECTOR

The undersigned hereby certify thet the contractor's books records and original
evidences of cost pertaining to contract NOnr-263(02) have been audited in accordence
with the instructions of the Comptroller of the Navy and that as & result of such audit
it has been determined that the smount of $24,496.00 represents the proper allowable
cost of performing said contract in accordance with the terms thereof. No fee was
payeble under the terms of the contract.

DEC 171954

Date Inthony P. Peduto, Acting Navy Cost lnspector-
in-Charge, Branch Office, SCI -~ Eastern Area
Newark, New Jersey

CERTIFICATE OF SUPERVISORY COST INSPECTOR

The undersigned, acting for and in behalf of the Office of the Comptroller of
the Navy (Cost Inspection Service), which has been designated to determine the cost of
performing contract NOnr-263(02), hereby certifies that the amount of $24,496,00 has
been determined to be the proper allowable cost of performing said contract in accordance
with the terms thereof. No fee was payable under the terms of the contract.

FEB 231955

Date Je Re ALLEN, LCDR, SC, USNR
Supervisory Cost Inspector, Eastern Area

CERTIFICATE OF 'gEGHNIGAL INSPECTOR
¥l
OFPICE OF NAVAL RESEARCH

The undersigned hereby certifies that the research and development services
performed by Stevens Institute of Technology at a reported cost of $24,496,00 fully
comply with all technical requirements applicable to contract NOnr-263(02) including
all applicable regulations and instructions of the Office of Naval Research and that
said contract has been fully and satisfactorily completed,

5 855 : //S/ 4@#0& C,@
. lone oz
Marmemarics BMAJC—F(




ASSISTANT DIRECTORS

JOHN B. DRISKO
W. C. HUGLI, JR,

(

EXPERIMENTAL TOWING, TAMKg,

” ¥,
STEVENS INSTITUTE OF TECHNSEJgY . 0

711 HUDSON STREET HOBOKEN, NEW JERﬁE}gﬁ’?,
TELEPHONE HOBOKEN 3-8080 0'%!,.-@ N ! j}/
b Ay

KENNETH S. M. DAVIDSON, DIRECTOR
HUGH W. MACDONALD. DEPUTY DIRECTOR

ASSISTANT DIRECTORS

GEORGE R. MORRIS
ALLAN B. MURRAY

16 February 195k

Department of the Navy
Of fice of Naval Research
Washingten 25, D, C,

VIA: Office of Naval Research
346 Broadway
New York 13, New York

ATTENTION: Mr, Elias Soren
SUBJECT: Contract No, Nonr 26302
Gentlemen:

In accordance with the terms of the subject contract please be
notified that no patent applicatiens have been or will be made and no
inventions have been developed or reduced to practice during and as a
result of performance thereunder, and that no reyaliles or royalty rates
have been paid and to the best of our knowledge and belief none is to be
paid,

-
-
-

e ~  Very truly yours,
STEVENS INSTITUTE OF TECHNOLOGY
BTERTMENTAL TOWING TANK
—

~ >’\____“_,\ (' Waqannny

N
; N George R, Morris
(1) T

Rodepick B. Jopes
Head, P .tent,s.a epartment

Approved ¢/ L’é/i—p-—\,d/‘.—-—-—-_-»

Saul Berman
Head, Scientific Department

/
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d ;.
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el 9/
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EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
HOBOKEN, NEW JERSEY

164 [February 195k

Department of the Navy
Of fice of Naval Research
Washington 25, D. C,

VIA: Office of Naval Research
346 Broadway
New York 13, New York

ATTENTION: Mr, Elias So
SUBJECT: Contract Ng

Gentlemen:

th~4he ter#s of the subject contract please be
t no patent applics

notified ons have been or will be made and no
inventi have been defgloped or reduced to practice during and as &
result performance thdreunder, and that no royalties or poyalty rates
have be best of our knowledge and belief none is to be
paid,

Very truly yours,

STEVENS INSTITUTE OF TECHNOLOGY
EXPERIMINTAL TOWING TANK

) —
GRM:ms R /g / George R. Morris
prs— rlernd /). Vs
Roderick B. Jones

Head, Pa’?ents /D/a})artmnt

7 Sau rman

Head, Scientifie Department
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EAPERILENTAL TOWIRG TAHE

.

Stevens Instituts
711 Hudson Strest

of Technology

Telophone HCbcken 3-8CEC

Yennsth S. M. Dgvidson, Dirdector
dugh W. LacDonald, Depuly Direcior

Hoboken, Uaw Jersey

hzsistant Directors Azgigtant Dirvectors
Jehn B. Drisko Gaorpe R. Vorris
W, O, Hugli,dr. Allen B, Yurrvey
16 Fehpunry 1954
Depariment ©
07fice of Hav -3
»95”’1’1"4’!;0@ ?fj’ :]. C.
Vihs
ur, Elins Soren
SUBJECT:  Contract Ho. Honr 26302
Centlerens
In sccordance with the termg of the subject contract plezse be
netifisad that no patent amnllﬁ*tlons have besen or will be rade znd no
inventions have been des elow@d or vedussd Lo praectice durling and ag g
rasult of performence thereundsr, end that no royaliies or royelty rates
have been paid snd to the best of our imcwledge ond belief none is to be
paid,
Very ivuly yours,
STEVENS IHETITUTE OF TeCHEOLOGI
BEYPERIFENTAL TOWING TANK
/e/ Geovrge R. lorris
GRI a8 orge R. Yorris

Lpproved:

- P 5

Rodkrick B. Jorfsd
Head, Eﬁk“nta Depertpent

"oy [

Approveds_ |
[/ 5eul Berman
Fead, Scientific Devartment



copy N
EXPERIVENTAL TOWING TARK

Stevens Institute of Technology
711 Hudson Street  Hoboken, NHew Jergey

Telephons HOboken 3-8C80

Kenneth 5. ¥. Davidson, Dirdetor
Hugh ¥. ¥acDonald, Deputy Dirsclor

Agsiztant Directors Asgistant Directors
Jehn B. Drisko George R. Morris
W. C. Hugli,Jr, Allan B, Hurray

16 Febhruary 1954

Department of the Havy
Office of Haval Rgseareh
Washingtﬁn 25, Do cc

ViA: 0ffice of Naval Research

346 Broadway

Hew York 13, Hew York
ATTENTION: ¥r., Elias Scren
SUBJECT: Contract No. Honr 26302

Gantlewan:

In acoordance with the terms of ths subjeet contract please be
notified that no petent applications have been or will be made and no
inventions have been developed or reduced to practice during and as g
result of performence thereunder, and that no royalties or royalty rates
have been pald and to the best of our knowledge and belief nons is to be
paid,

Very truly yours,

STEVENS INSTITUTE OF TECHHOLOGY
EXPERINENTAL TOWING TANK

/s/ George R. Morris

OR¥ sme

e N Gannga_r. Horris
. < : -
Kpprovea: 1\0&«»4 -t:l — O¥a—s

Roderick B Jones
Head, PaYents Department

Mpprovedi_| O/
Zaul Berman
Head, Scléntific Department




EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
HOBOKEN, NEW JERSEY

0ffice of Naval Research
Department of the Navy

346 Broadway
New York 13, New York / ‘l,
ATTENTION: Mr, S, Ferraris \ //f,r
SUBJECT: Contract No, Nonr 26302 "‘"4..\\ P
Gentlemen: '. :-j"_;_ff.iﬁ.ff o \.:\.\‘ \\

2 4 .\\_‘ ".\\\,
Please be advised/ that no capital property was developed or
otherwise acquired during the performance of the subject contract and no
other materials of any natub_rb were purchased and charged to the contract,

AN Very truly yours,
/7 STEVINS INSTITUTE OF TECHNOLOGY

EXPERIMENTAL TOWING TANK

)
GRM:ms \\ / George R, Morris
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1ch, General Accounting Office, 1901 East 13th Street,
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istant Chief, Reconciliation and Clearance Subdivision,
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DISTRIBUTION’LIST - FINAL

T, "

Date of Document rﬁf’JLa[ {95

i

Contract Number J) /;. § /f/

¥

-tional copies of all Research and Development Contracts 3 copies

:f', Reconciliation and Clearance Subdivision, Navy Audit
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EXPERIMENTAL TOWING TANK

STEVENS INSTITUTE OF TECHNOLOGY

711 HUDSON STREET HoBoKEN, NEwW JERSEY
TELEPHONE HOBOKEN 3-3080

KENNETH 5. M, DAVIDSON, DIRECTOR
HUGH W. MACDONALD. DEFPUTY DIRECTOR

ASSISTANT DIRECTORS ASSISTANT DIRECTORS
JOHN B. DRISKO GEORGE R. MORRIS
W. C. HUGLI, JR. ALLAN B. MURRAY

31 August 1953

Office of Naval Research
Washington 25, D, C,

ATTENTION: Code 655
SUBJECT: Contract No, Nonr 26302, Amendment No, 5
Gentlemen:

We enclose herewith (2) executed copies of the subject
in;trwnem', which extends the period of performance through 31 October
1953,

It is requested that we be provided with (2) conformed
copies of the above amendment for our records,

Very truly yours,

STEVENS INSTITUTE OF TECHNOIOGY
EXPERIMENTAL TOWING TANK

N
')ﬁ-—'-—‘-—l\—\. [ ; MM«H
GRI:ms George R, Morris
Enel,

cer  SCI-Newark
ONR-New York




DEPARTMENT OF THE NAVY
OFFICE OF NAVAT, RESEARCH
VASHINGTON 25, Do G,

NUMBER: Nonr-263(02) . ONR:610:CPS:ge
' NUMBER: 5 Nonr-263{02)
{Mathematical

Sciences Division)

:ees of the
mnstitute of Technology
Hew Jersey

|}

heavy work load on the part of the Contractor's persomnel, the editing and
of the final report of the research under Task Qrder Nonr—253{02) cannot be
| within the time specified. In order that the research msy be accomplished,
ien determined to extend the period of performemce of said Task Order.

leration of the foregoing, said Task Order, asg amended,; is hereby further
vy deleting Section F in its entirety and substitubing in lieu thereofl the

s

TION F - The performance of work under this Task Order shall commence on
051, and shall be completed on 31 October 1953."

Wment makes no change in the estimated cost of Task Order Nonr-263(02).
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Stevens Institute of Technology, Buboken, New Jersey —

R Number Contract No, T, 0. No. Amend, No, |Document to be dated:
41-009 Nonr—263/02) — 5 31 July 1953
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X Government Furnished Material
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C. P, Schaff
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93067
"Contractors Stevens Ingtitule of Technology, Hoboken, Lou Jersey DATE _
Contract No.s Nonr-26302 } 5 hugust 1953

Tagk Order No.g *# * FROM CODE
Amendment No.g 5 _ , 610- G ﬁz%’
ATOR'S COMHMENTS

The following information should be forwarded to the Administering Offices

(1) Clearance Memorandum Not required A
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{Report of Obligation) @ g

for Additiongl Routing 2-1nfo & Return 4-Necessary Action 6-Guidance &-Retain Encl.
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DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGTON 25, D, C.

'TRACT NUMRER: Nonr-263402) ONR:610:CPS.

NDVENT NTMBER: 5 Norr-263(02)

HORFR HR—37 =000/ 7=28=55- (Mathematical Fcience%)

: Trustees_ of Liu . -
wens Institute of Technology A invatgrt (D

woken, New Jersey

tlemens: _kaff'
VoD
to civewmekemgwmmmf o hezvy work load on the part of the Contrecter's personnel,
editing and printing of the final report of the resesrchsf ‘Conirsct Norr-263(02)
not be furnished within the time specified. In order that the research may be

omplished it has been “etermined +to extend the T\e:m_od of verformance of said
k Order.

consicderation of the foreg01r515ﬂld Task Order, as amended,is hereby further

nded by deleting Section ¥ in “ts entirety and subst1tut1ng in lieu thereof the
lowing:

"SECTION F - The performence of work under this Task Order shall commence
1 March 1951, and shall be completed on 31 October 10953,

-

¢ emendment makes no change in the estimnted cost of Task Order Nonr-263(02).

l\

'}

! S——

iz VR m—u _*Lﬁ_,._{_“/” S

< -\
‘.~‘;Ou

e

ntific Officer C. P. Scharf, I

J%tor
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OFFICE OF NAVAL RESEARCH, NEW YORK
346 BROADWAY ADDRESS REPLY TO

NEW YORK 13, NEW YORK DIRECTOR
AND REFER TO?

~3/1H/5F
%ng-/-aég(osm

Ser 5492
1l July 1953

From: Director, Office of Vaval Research, New York
Tot Chief of Haval Research (Code 650)

Subj: Contruct Nonr-263, Iask Order 2, Stevens Institute of Technology,
Hoboken, Wew Jersey

Encls (1) Urig & 3 copies Stevens Inst. ltr /s/ G. R. Morris dated
10 July 1953 to (MR Wash, via ONR NY

L. The confractorts rejuest for a noecost extension of subjech contrach
from 31 July 1953 to 30 Beptember 1953, in order to complete the final
report, is forwarded herewlth as Enclosure (1), with recommendation for
favorsble action,

2., The following cost date is furnished for your information:

a. Hxpended/Obligated as of 30 June 1953 $21, 785,70
b. Antlicipated Expenditures during duly 1,299.00
c. Anticipated Expenditures during August 655 .00
d. Total Expended/Ubligated by 31 fugust $23,783.70
e Anticipated Balance 31 hugust $712.30

The conbraclbor has advised that 1t is unavle io estimate the znount required
daring the month of September o complete the report, except to atzte

that 1t is certain that the msximum emount oi the coniraet, 324,496 will
not be exceeded. A small surplus of approximaiely $200 may be expected.

EOB 0. MATHEWS



EXPERIMENTAL TOWING TANK

STEVENS INSTITUTE OF TECHNOLOGY
711 HUDSON STREET HoBOKEN, NEw JERSEY

TELEPHONE HOBOKEN 3-8080

KENNETH S. M. DAVIDSON, DIRECTOR
HUGH W. MACDONALD. DEFUTY DIRECTOR

ASSISTANT DIRECTORS
JOHN B. DRISKO
W. C. HUGLI, JR.

ASSISTANT DIRECTORS

GEORGE R. MORRIS
ALLAN B. MURRAY

10 July 1953

Office of Naval Research
Department of the Navy
Washington 25, D. C.

Vias Office of Naval Research
346 Broadway
New York 13, New York

Subject: Contract Nonr-263(02)
Gentlemens:

The period of performance of the subject contract expires on
31 July 1953. While writing of the report is almost completed, it now
appears that editing and printing may take some additional time due to
the heavy work load. Request is therefore made for a two month no cost
extension through 30 September 1953.

Evaluation of the report when submitted may indicate the
desirability of further extension of the program initiated under this

contract.
Yours very truly,
STEVENS INSTITUTE OF TECHNOLOGY
EXPERIMENTAL TOWING TANK
E>)\ . - ":2‘ csd\ngvu~§
George R. Morris
GRM$MR TSV AE

s R | '."‘ \ i \ 'J' ol o
7L ‘!‘l L Ve
@e

Eveiill (,)
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EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY

711 HUDsON STREET HoBOKEN, NEw JERSEY
TELEPHONE HOBOKEN 32-2080
KENNETH S. M. DAVIDSON, DIRECTOR HUGH W. Mac DONALD, EXECUTIVE DIRECTOR
ALLAN B. MURRAY, ASSISTANT RIRECTOR GEORGE R. MORRIS, FINANCIAL OFFICER

12 December 1952

0ffice of Naval Research
Department of the Navy
Washingten 25, D, C,

ATTENTION: Coded 265

SUBJECT:  Contract Nonr-26302
Amendment No, L

Gentlemen:

We enclese herewith (2) executed copies of the subject
amendment which extends the 1life of the contract through 31 July
1953 and reduces the maximum price to 321;,1;96.00. [%ease provide
us with (2) additional conformed copies for our f£ilgs;

Very truly yours,

STEVENS INSTITUTE OF TECHNOINGY
EXPERMENTAL TOWING TANK

)l\

GRMams George R, Morris
Encl,
cc: Supervisory Cost Inspector

Port Newark - Attn: Mr, Pedute

ONR - New York
Attn: Mr, Ferraras



DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGTON 25, D. C.

RACT NUMBER: Nonr-263(02) ONR:262:THT s bs

DMENT NUMBER: U Nonr-263(02)

ORTTY: NR 341-009/9-23-52 (Mathematical Sciences
\OPRIATTION: (See last paragraph hereof) Division)

EASE: $15,004 .00

Trustees of the 0 5K;Jf\

ens Institute of Technology ‘Hv*/ Y ol

ken, New Jersey e A Y

‘ 0 ‘/ \{ L .\ \ !.
lemens KT\{/ %?bJ 11{Y
8 the desire of the Government and the Contractor that the instrumentation
e of the research and investigation of new approaches to the theory and design
utomatic controls of improved performances be deleted from Task Order Nonr-263(02)
to the difficulty in employing a subecontractor and that the contract be
inued with a more concentrated study on the mathematical phase as set forth in
ion A as now amended. To accomplish this, there are hereby provided a decrease
he estimated cost and an increase in the period of performance of said Task Order.

onsideration of the foregoing, sald Task Order, as amended, is hereby further
ded as follows: -

1. At the top of page 1, delete the Estimated Cost in its entirety and
titute in lieu thereof the following:

"ESTIMATED COST: $24,496.00."

2. On and after the date of this amendment, paragraph (3) of Section A shall
apply.

3. Delete Section € in its éntirety and substitute in lieu thereof the
owings

"SECTION ¢ - The estimated cost of the performance of this Task Order is
by four thousand four hundred and ninety six dollars ($24,496.00)."

L. Delete Section F in its entirety and substitute in lieu thereof the
wings

"SECTION F = The performance of work under this Task Order shall commence
March 1951, and shall be completed on 31 July 1953."

amendment decresses the total estimated cost of Task Order Nonr-263(02) by
YOk .00, which decrease is credited to Appropriation 17X1317.10 Research Navy
mditure Account 46110) (Object Classification 079) Program Number 32000.



RACT NUMBER: Nonr-263{(02)
DMENT NUMBER: X4

he foregoing is acceptable to you, please indicate your acceptance thereof by
uting the enclosed two (2) copies of this letter, and return them to the Office
aval Research, whereupon this letter and your acceptance thereof will constitute
an amendment to the above numbered contract,

Sincerely yours,

Contracting Officer
Office of Naval Research
Department of the Navy

WITNESSES
THE TRUSTEES OF THE STEVENS
PTED INSTITUTE OF TECHNOLOGY
{Contractor) (1)
(2)__

HOTE: In the cage of a corporation
witnesses are not required but
certificate below must be
completed.

-l

CERTIFICATE

s certify that I am
Secretary of the corporation named as Contractor in the
zoing amendment: that s Who signed said
iment on behalf of the Contractor was then
31d corporation; that =zaid amendment wes duly signed for and in behalf of said
sration by authority of its governing body and is within the scope of its
wrate povers.

(Signature of person certifying)

(CORPORATE SEAT)
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NR-3

From:
Tos

Subj:

Enel:

QA

61866

OFFICE OF NAVAL RESEARCH, NEW YORK
346 BROADWAY / ADDRESS REPLY TO

NEW YORK 13, NEW YORK DIRECTOR
AND REFER TO:

L4-3/1N/SF:eb
Nonr-263(02)

Ser 8 q 8 1
17 November 1952

Director, Office of Navsl Research, New York
Chief of Naval Research (Code 262)

Contract Nonr-263(02), Stevens Institute of Technology,
Hoboken, N, J.

(1) Stevens Inst 1tr dtd 13 Nov 1952 to ONR Wash via
ONR NY

1, The enclosure is /forvarded for your information and action.

s e
S. FERRARIS
By direction



: EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
711 HUpSON STREET HOBOKEN, NEw JERSEY

TELEPHONE HOBOKEN 3.80B0

KENNETH S. M. RAVIDSON, DIRECTOR HUGH W. Mac DONALD, EXECUTIVE DIRECTOR
ALLAN B. MURRAY., AsSSISTANT DIRECTOR GEORGE R. MORRIS, FINANCIAL OFFICER

13 November 1952

Department of the Navy
Office of Naval Research
Washington 25, D, C.

VIs: Office of Naval Research
36 Broadway
New York 13, Vew York

SIRJECT: Contract Nonr 26302

REFERENCE: (a) Stevens letter of 13 June 1952

{b) ONR letter of 1 QOctober 1952
ONR:L36:s1
NR 3L1 009
Ser 2h766

Gentlemen:

kv reference {2) reguest was made for an extension of the
subject contract through 30 April 1953, Reference (b) indicated
that the request under reference (a) had been referrved to the
contract division for action, Inquiry is made as to the present
status of the recuest for extension of the subject contract.

Very truly yours,

STEVENS INSTITUTE OF TECHNOIGGY
BAPEHEMENTAL TOWING TANK

P
ﬁ % Q_ WU"’\"l
GRI:ms George R, Morris
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* CONTRACT TASK ORDER" AMENDMENT
s Nonr-263(00) Nonr-263(02) #4
VERSITY '
Stevens Institute of Technology
ITRACTOR 2 The Trustees of the. v
Date and
A Initials Comments
X /;,//?% S DAL
,ﬂ'_,_f 7 W T
- )
G /8 /) 5/.[7“]
71

K urihlzg\?dg
______;i;%%é&44&7Lf?fq}{3dﬁ e

| Prooted:| | s d by a— 5
K] roofe ! L,] hea y “‘! B i

RecordedsIn-t Cut [\ \
] wh, \\\‘»\L Wl i\
g \ \
ck ’

J_WLP 0 Nov 1952 | l44 /yu/

A V2]

/

J?"WI/-@/;

“

1722 /¢ /%u»
Letren el )

(Report of Obligation

following information should be forwarded Lo ths Branch Ofrice:
(1) Clearance Memorandum dtd. 15 October 1952

(2) Other (Indicate) No Tost Extension Amendment No. 4 to Tgsk

0/52

5 Order Nonr-263(02)
V)K/ . e

(2ilgnature
Te He Thornton



i

nformation Lelow applieé c;‘iiy -‘t;wé"bhp docurrentwh'x_chth saocompam.es)
The Trustees of the Stevens Institute of Technology

ntractor Amount NONE
ntract No, Nonr-263(00) 7, 0,Nonr-263(02) Amend, #4 (No-cost)
o Delyease &1400 ?i —
r: (check one) Type of Centract (check or‘eﬁ'
7 Research (Reports) _(1) Pixed Prics
___(2) Pixed Price, including price
_7 Develepment of training devices redetermination
___(2a) Fixed Price, with downward
_7 Scientific Equipment revision only
___{3) Vixed Price, including price
_7 . Cther escalation
(State) { Fixed Price, incentive

Cost

iy

5)
be dated not later than: 6) Cost Plus Fixed Fee
7)
8)

.
XN 3o Aol 950

if applicsble, state peason below)

Time and Material -
Other (specify) No=Cost

1lar value being subcontracted None
llar volume being subcontracted to Small Business wona

&

Statement from Contractor re use of a company or person to solicit

Have /____7 Have not _[_—_7

- Plannsd Froducer

Planned Ttem

Contracting Officer!'s Staterment
Business Clearance (Navexos-2760)
Method of Contracting D & F (cost)
Is this contract susceptible to 3mall Business?
Contract with Small Business

Government Furnished Material ;
Henegotiation applicable to these funds 5 f‘/’%
Naval Working Tuand

_ Classified - 3 L
Subject to Vinson-Trammel fAct } ’\\
Subject to Walsh-Healey Act

Pacilities Clearance

|11

RERRN

P

shority under A. S. P. R, Not required on no-cost extension

authority other than A, S, P. R,, state:

iy %/f J’
3/51 !*a;,/ Il’ (Negoviator) -
T, H, Thornton




CIBARANCE MEMORANDUM

R 341-009/23 September 1952 Unclassified
sontrgct Number: Nonr~263(02) 15 October 1952
tmendment Number 4

The Trustees of the
3tevens Institube of Technology
Hoboken, New Jersey

1. Hegotiations

By letter dated 15 June 1952, Mr, George Re. Morris, Financial
Officer for the Stevens Institube of Technology, requested that a
no-cost extension be negotlated for Task Order Nonr=-263(02) and
that the instrumentation aspect of this research be eliminated
from sald Task Order. It has been stated that the Contractor has
had difficulty in reachlng an agreement with the Arkania Regulator
Company in regards to The subcontracting of this phase of the
project and that it has been determined by ONR and the Stevens
Tnstitute of Technology that this part of the project be deletede.

Office of Naval Research New York, in their letter of 14 July
1952, indicated that a surplus of %28,785,00 was avalilable at the
end of the bermination date of 1 May 1952, This surplus was due
to the delay in work on the project and due to the difficulties in
the subcontracting with the Arkania Regulator Company. The Scientific
Officer has requested that $15,004,00 be deleted from the sald Task
Order, which was originally established for the purpose of conducting
the instrumentation studye. It has been stated that a surplus of
$9,400,00 will be avallable after the deletion of the aforementloned
study, end the Contractor is desirous of having a one year no-cost
extension in order to continue the research from a mathematlical
standpoint. The Contractor proposed a one year extension Irom
1 May 1952 to 30 April 1953, It is to be noted, however, that the
amendment contains an extension until 31 July 1953, in order o
allow for the conduct of work to.contintle throughoub the:academie
yeer of 1952 and 1953,

To Bo Thornton




DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGTCHN 25, Do Co

'RACT NUMBER 2 Nonr=263{02) ONR 22623 THT ¢

DMENT NUMBER: 4 Nonr-263(02)

[ORITY: NR 341~009/0=23-52 (Methematical Sciences
'OPRIATION: (See last pasragraph hereof) Division)

EASE: $15,004,00

Trustees of the
rangs Instituts of Technology
ken, New Jersey

lemen'

.8 the desire of the Government and the Contractor that the
rumentation phase of the research and investigation of new
‘caches to the theory and design of automatic controls of

oved performances be deleted from Task Order Nonr~263(02)

to the difficulty in employing a sub-contractor and that the
iract be continued with a more concentrated study on the

iematical phase as set forth in Section A as now amended., To
mplish this there are hereby provided a decreasse in the estimated
; and an increzse in the period of performance of sald Task Order.

:onsideration of the foregoing, said Task Order, as amended, is
by further amended as follows:

1s At the top of page 1, delete the Estimated Cost in its
rety and substltute in lieu thereof the followlng:

"ESTIMATED COST:  £24,496,00.%

2o On and after the date of this amendment, paragraph (3) of
;ion A shall not apply. _

3¢ Dslste Section C in its entirety and subgtitube in lisu
*eof the following:

"SECTION C = The estimated cost of the performance of this
¢ Order is twenty four thousand four hundred and ninety six dollars
1,496,00) "

4, Delebte Section F in its entirety and substitute in lisu
*eof the following:

"SECTION P = The performance of work under this Task Order
L1 commence on 1 March 1951, end shall be completed on 31 July 1953,"
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" JUSTIEICATION AND BRIEF

e! (1) scfentific Justification (2) Brief of Project (3) Possible Haval Application

The investlgztions to be carried oul under thls task are concerned
sutomatic control systems for the execublon of major maneuvers.
distinguiches them clearly from systemsdesigned for the purpose of
se-keeping where it is mepely & matier of correctlag for ihe com-
tively minor random disturbances cauzed by gn lnhomogeneous or nolsy
-onment. The performence of the type of confrol syetem %o be in-
igated must be evaluabted from such viewpolnts as the sxecution of &
red maneuver in least Sime or with least effort, ete. This ig in
ragt to course-keeplng type of controls whose sim ls generally the
sization of mesn squsre errors. The proposed viewpoint appears to
rew one in the Field of control system development and certalinly
ante csreful investigation. The Stevens Institute of Technology

1 be supporied in thie study by engineers from the Agkaniz Regula-
Jjompany and by the Mathematlcs Depariment at Frinceton University
lying respectively practicsl adviee and the assurence of theoratical

iness.

Fwo particular types of sutomatleally programmed control sysiems are
s studied as to thelr feasibility. 7The first one ls centered on an
sgue computing deviee which from known lnstentaneous conditions and
ssumed fubture program prediets rapldly the remsinder of the maneuver.
we prediction differg from the desired culeome a systematic ok
he control program is made and the compulation repeated witl 5
initisl conditions. In this fashlon Shose parts of the eontrol
pem 1ying in the inmediste fulbure will be deflined with grester and
ter precision, and will be executed 2g resl iime calches up with

. The second type of eystem envisages ihe prellminary gomputstion
ptimum control sesusnces for & sufficlently large family of repre-

s maneuvers. The reistion which is thus esteblished between the
red maensuver and required conirol command sequence is then o bé

igd from the viewpoint of reslizing it in & compuet analogue device
e funetion might be described as that of looking in s table of pos-
¢ command gequences for the one corresponding %o ihe maneuver to be
uted. Since in particular the requirsent of maneuvers in minlmum of
will %gaeraily reguire that the controls are used %o eaturation of
carrent study will work essentizlly with black-vhite controls.

The poesible naval applieations are found in any sltuation where

r meneuvers have to be exzecubted with such ascursecy in timing sz %o
out the use of humassn operators or under conditions where no human
ators are on hand, Exsmple of this can be found in the maneuver

igh gpeed alrersft from tally-ho to the polnt of firing & gulded

ile st .z tergeds in the meneuver of & gulded misslle from the

ant of relesss o the instant when homing devices tske over the

snce control; ian the rapid execution of evasive maneuvers by high

d ailreraft and in depth changes on the part of high speed submarines.

Operational:Requirement: AD 09401,

B-5112



INTER-DEPARTMENT COMMUNICATION

EXPERIMENTAL TOWING TANK

TO: Dre Di Prims / | DATE: 5 August 1952

cc: “Ge R, Morris SUBJECT: PI’OJGO’t EA ]J.LOB

By H, Peters Estimate for 12 Month Period
1 August 1952 to 1 August 1953

FROM: He W. MacDonald REFERENCE: :
N 0}\!}? 263 Tl &
Balance 31 July 1952 = § 2l4,404,88
Publication Byshaw Report - § 900.00

Balaries - Rose
Salaries - Supervision

@fu f{a 5y

Computing
Publication - Rose report 1500400

§ 9320,00
)

Say & 9L400,00

nv:ﬁu%-e-[-‘
Colt Pk

#Based on l-day/week for 10 months and Sedays/week for 2 months,

Balance in T,0, 2 on 1 August $ 2L,L0L.88

Estimated requirements T.0, 2 for 12 months, 9,100,00

Balance .§ 15,oohf§§;,,»ﬂ—
/

HAM tms [, P
£ £
5
p M el L
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f(w/.:" \/f”w ' v/ o 1
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OFFICE OF NAVAL RESEARCH, NEW YORK

346 BROADWAY ADDRESS REPLY TO

COMMANDING OFFICER
NEW YORK 13, NEW YORK . AND REFER TO:

L=3/1N/SF :em
Nonr=26302

Serials 687
1k July 1952
From: Director, Office of Naval Research, New York

To: Chief of Naval Research (Code L,32)
Via: Code 4430

Subj: Contract Nonr-26302, Stevens Institute of Technology, NR 3L1-C09;
Branch Office Individual Contract Fiscal Status Report

Encl: (1) Copy of Stevens Institube of Technology ltr of 25 June 1952
to ONR NY with 2 copies enclosure therete

l. Enclosure (1) is forwarded herewith for information and as a2 supple-
ment to the Stevens Institute of Technology recent request for a no cost
extension of subject task order to 30 April 1953.

2. Basic background information in comnection with subject contract is
as follows:

a. The present expiration date is 30 April 1952.

b. The contract began on 1 March 1951 and a total of $39,500 has
been allocated to date.

c. The contract allocated $39,500 for the twelve month period begin-
ning 1 March 1951 and ending 29 February 1952. Amendment No. 3 dated
29 February 1952 extended the contract performance period to 30 April 1952
without increase in funds.
3e Gurrent Fiscal Information:

a. Current period began 1 March 1951 and ended 30 April 1952.

be Expenditures for Current Period: /

(1) (2) (3) (L)
Expended/Obligated Balance as of
Type Budget thru 30 Apr 1952 1 May 1952
Wages and Salaries 10,080 O3 55037
Overhead 12,620 L.li60 8,160
Material/Supplies 1,000 2,560 (1,560)

Travel 800 252 oL8 L0y
Subcontract with Arkania oY
Regulator Co. [L5,000 = 15,000] i

39,500 10,715 28,785 &



.b':‘
55-9';-
e -
g\
4]

1=3/1N/SF:cm
Nonr=26302

e 1
14 July 1952

¢s Current period has been completed.
d. Surplus at end of current period is $28,785.

e. The reasons for the surplus at the end of the current period are
that the subcontract #ith Arkania Regulator. Co. was never executed and
the Institute did not expend the anticipated man hours of labor during
this per period. T}Wmmct that the Office of Naval
Research, Weshington_and Stevens Institute of.Technology have not been
in agreement concernlng""alrgumtlon of effort on this problem. t h has
Fogently-been decided that the work is to proceed as a mathematical study
wi thout any at.temt a entation at this time. The_ contractor's
budget for the period beginning 1 May 1952 and ending 30 Aprn.l 1953
indicates how it-intends to use ‘thig surpluse

e Discussion of Proposal:

Dr. R. R. Williamson was the responsible investigator under the task
order, He submitted his res:l.gna'bion from the staff of Stevens Institute

ercﬂm T July 1952, The Institute has informally advised
at some.of his-work will be taken over by Assistant Dean N. J. Rose.
I;b“;am,hbg.ﬂmdsnsmmng of this office that the p_x_gfg,s,a;,,gna;l. .accomplish—
ments and.backgound.of Dean Rose is famlllar to the Scientific personnel
a%fflce of Naval Research, Washington. Fo¥ Cost purposes, the Iistitute

0ses to..treat, Dean Rose és 8 consultant and would bill the contract

he rate of $28 per day. In addition, the Institute would continue
to‘“‘E‘“l:.ze the services of Donald W. Bushow as a Mathematician, at the
rate of $23 per day. The Stevens Institute of Technology has advised
that the budget is at the moment considered a very flexible one and sub-
ject to many changes. A meeting is being arranged between Office of
Naval Research, Washington and contractor personnel to discuss the budget,
change of personnel and other matters. The contractor requested that
it be allowed to withhold further comment on the details of construction
of the budget until after the scheduled meeting with Office of Naval
Research, Washington representativese.

K/W

"BOB O. MATHEWS



EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
HOBOKEN. NEW JERSEY

25 June 1952

Office of Naval Research T
Department of the Navy - LR
346 Broadway \
New York 13, New York

Attention: ¥Mr. S. Ferraris

Subject: Contract Nonr-263(02)

Reference: ONR letter 20 June 1952
LL-3/1N/SF: je Serial 5110/

Gentlemen:
We enclose harswith mii‘iae& budge'b qmtaring performance under
the subject contract for tnq, period 1 nay 1952 through 30 April 1953, as

requested by our copy of ﬁb reference lstn_er.

_Yours wry truly,

o 'EXPERIMENTAL TOWING TANK

George R. Morris
Financial Officer



Experimental Towing Tank
Stevens Institute of Technology
Hoboken, New Jersey

ESTTMATED BUDGET 1 MAY 1952 - 30 APRIL 1953

Contract Honr=-26302

Hours
Engineers and Sclentists 2313
Chief Technical Assistants 110
¥iscellaneous Laboratory Agsistants 775

Overhead at|133%|through 30 September 1952
and estimated at that rate thereafter

Consultation ($L50, month)

Travel, miscellaneous materials, ele,

%ﬁveraged rates for purposes of this tabulation only,.

Approximate average monbhly rate of expenditures:

Rate*

Salary

3722
2,10

1,28

THhTS
1h91,00
992, 00

Selary 827.57
Overhead 1100,67
Consultation 156,00
Haterials, Travel 20.83

2399.07

(Balance in Contract 30 April 1952 £2878L.54)

9930, 86

13208,0
5400,00

250,00

28788,90



iR-3 | '..
45308
OFFICE OF NAVAL RESEARCH, NEW YORK

346 BROADWAY ADDRESS REPLY TO

NEW YORK 13, NEW YORK ﬁ:g':;:gllfn'!?o??“c“

L4-3/1N/SF: jo
Nonr=-263-2

Ger §110

20 June 1952

From: Director
Tos: Chief of Navel Research (Code 268)

Subj: Contract Nonr-26802, Stevens Institute of Technology,
Hoboken, NJ N

Bnol: (1) Orig & 2 oys SIT ltr /s/ Morris dtd 13 June 1952 to CNR
1. Enclosure (1) is forwarded for appropriate action.

2. The contractor has advised this office that during & recent
conference between Stevens Institute personnel and Dr. C. R,

De Prima, Code 432, Office of Naval Research, Washington, it

was decided to continue the work as a mathematical study. The
subcontract with the Askania Regulator Company, which was approved
by ONR, Washington, was not executed.

3, It is recommended that the contractor's request for no cost
extension to 30 April 1953 be approved and amendment issued at

the earliest practicable date. The present expiration date is

30 April 1852,

4, By copy of this letter, Stevens Institute of Technology is

requested to furnish thiw office a revised budget covering the
period 1 May 1952 to 30 April 1953,
—

<" 8. FERRARIS
By direction

Copy to
Mr. George R. Morris, SIT ) ! .\Eﬁsl’




EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
711 HUDSON STREET HOBOKEN, NEwW JERSEY

TELEPHONE HOBOKEN 3-8080

KENNETH S. M. DAVIDSON, DIRECTOR HUGH W. MAac DONALD, EXECUTIVE DIRECTOR
ALLAN B. MURRAY, AsSSISTANT DIRECTOR GEORGE R. MORRIS, FINANCIAL OFFICER
13 June 1952

Department of the Navy
Office of Naval Research
Washington 25, D. C.

VIA: Department of the Navy
Office of Naval Research
346 Broadway
New York 13, New York

SUBJECT: Contract Nonr-263(02)
Gentlemens

Reference is made to the recent decision changing the
direction of the research under the subject contract, As the
work is now to proceed as a mathematical study, without any
attempt at instrumentation at this time, it is requested that
the time of performance be extended through 30 April 1953.

Yours very truly,

STEVENS INSTITUTE OF TECHNOLOGY
Experimental Towing Tank

N (R Oy

George Res Morris
Financial Officer

GRM: jsd
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lington Annex

reau of Supplies and Accounts, Budget and Finance 1 ¢
le 0D-4, Room 1312, Arlington Angex (To be listsd

reetor- MR ~-Branek-@ffice -~ « -,

. Lwnch, Georse Washineton University, Room 13-15 2
aughton Hall, 707 224 Street, N. W., Washington 6,

ntractor conies

reau of Supnlies and Accounts, Property Accounting 1 copy
vision (For Contracts having Government furnished material)

eclal Devices Center, Sands Point, TPort Washington, 6 copies
ng Island
ecial Devices Iiaison - Room T3-1815 - Miss Carr 1 cony

val Research Laboratory, Anacostia, Washington 20, 6 coples
G.y Attn: Mre T. M. Hemphlll

gnizant Section of ONR I
-
rth Sciences Physical Sciences g:?athematical Sciences

val Sclences Biological Sciences Biological Sciencgs

terial Sciences Tsychological Sclences




scal Bections - To be listed on DRO

R (Decreases only) 1 copy

Ships 1 copy

prd (Designate cognizant NRA® on this copy) 1 copy

Aer 1 cony

Med 1l cony

Fers 1l cony ,

Yds and Docks 1 >
ight-Patterson Air Force Base i

surance Branch, EX0S, Mr. Shetley, Room T3-1715
n all Est. Cost Contracts)

st Inspection Service, 1331 "U" Street, W. W.
shington, D. C. Attn: Mr., R. C. Kiser

n all Est. Cost contracts)

. Pace, Room 1820 (A1l unclassifiled documents)
orverty and Facilities, Code 264

de 263 (overhead documents only)

ECIAL REQUESTS

1 documents having BulMed Appropriations
nances Division, Naval Medical Center, Building 2
om 214, Bethesda, Maryland 1 conw

Med, Director, Research Division 1 cony

1 documents having BuShips Apnropriations
Shins, Code 322, Attn: Mrs. Driscoll 1 cony

mmanding General, Alr Materlel Command, Wright Patterson Alr Force
se, quton fhio ﬁttn- MCPPS3S 30 conies
'or documents having Alr Force Aporopriations)

1 documents relating to the contracts listed below
fice of Fiscal Director

oom 4B683, Pentagon Bullding %
;tn: Mr. Nichols 1 copy
j0ri-60 N6onr-27 9 Nom"—BSS%OO)

iD 6964 N7onr-321 Nonr -689100)

sorl1-78 N8onr-793 Nonr-703(00)

Sori-102 N8onr -648

5ori-110 Nonr-187(00)

Sori-126 Nonr-266(00)

jori-131 Nonr-285(00)

Sori-201 Nonr -308 (00)

donr-231 Nonr-361(00)

Sonr-244 Nonr-393 (00 )

Sonr-241 Nonr -541 (00 )

Sonr-271 Nonr -549(00)

7onr-291

11 documents having Hydrographic Lprropratlons
dyrographic 0fficq Code 121, Room 218 1 copy
uitlsnd, Maryland




EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
711 HUDSON STREET HoBOKEN, NeEw JERSEY

TELEPHONE HOBOKEN 3.8030Q

KENNETH S. M. DAVIDSON, DIRECTOR HUGH W. MAc PONALD, EXECUTIVE DIRECTOR

ALLAN B. MURRAY, ASSISTANT DIRECTOR GEORGE R. MORRIS, FINANCIAL OFFICER

13 June 1952

Department of the Navy
0ffice of Maval HResearch
Washington 25, D, C.

SUBJECT: Contract Nonr-263(02)
Amﬁﬂ@ﬂ&?t Noe 3

REFEREN CE; om:iég?}m)
Nonr=263(02}

Centlemen:

We are resubmitting herewith two executed copies of the
gubject amendment with our corporate seal affixed, It is requested
that we be provided with two conformed copies for cur files,

STEVENS TNSTITUTE OF TECINOIOGY
Ixperimental Towing Tank

SN
\.—\—-_..K__b Q. MN.M&&
GEORGE Re MORRIS

Financial Officer

GRMe jsd
Enc,



DEFARTIENT CF THE NaVY
CFFICE CF NAVAL RESEARCh
WASHINGTCN 25, D, C.

JUNTRACT NUNMBER: Nonr=263(02) ONR :262:TET treh

JVENDKuNT NUMBER: 3 Nonr=263(02)
{Mathematiecal Sciences
Division)

'he Trustees of the
itevens Institute of Technology
lohoken, New Jersey

entlemen:

'o provide the Contractor sufficient time within which 'to prepare and submit

ihe final report and fulfill all other necesssry requirements of the research
mder Task Urder Nonr-263(02), it has been determined to extend the reriod of
erformance of said Task Order.

n consideration of the foregoing, sald Task Urder, as amended, is hLereb§
‘urther amended by deleting Section F in its entirety and substituting in
deun thereof tre following:

"SECTION F - The rerformance of work under this Task Crder shall comrence
m 1 Lareh 1951, and skall be cormpleted on 3C april 1¢52.%

'his amendment makes no chenge in the estirated cost of Task Urder Nonr=-263(C2).



1EXOS 2185-17-2 [Rev. 3-51}

INTRACT NO.  Nonr 263(C2)
IENDMENT NO. 3

he foregoing is acceptable to you, please indicate your acceptance thereof by executing the enclosed fwo
sopies of this leter, and return them to the Office of Naval Research, whereupon this leter and your accept-
e thereof will constitute this an amendment fo the above numbered Tasy Crder.

Sincerely yours,

Centracting Officer
Offica of Maval Research
Depariment of the Navy

TLE TRUSTEZS CF THE oTEVoNs  WITNESSES:
CEPTED INSTITUTE CF TECLNCLOGY

{2}
NOTE: in the case of a corporation

witnesses are not required but
= corfificale below must be completed.
CERTIFICATE
, certify that | an:
Secretary of the corporation named as Contractor in the foregeing amenc.
#; thet . who signad said amendment on behalf of the Con.
tor was then of said corporation: that said amendmen!

duly signed for and in behalf of said corporation by authority of its governing body and is within the scop:
s corporate powers.

{Signature of person cerfifying)

{CORPORATE SEAL)



OWR:265:FKD

Honr-263{(02)
The Trustees of the
Stevens Institute of Technology
Hoboken, New Jersey
Subject: Research Contract Honr-263(02), Amendment 3.

Gentlemen:

The two copiess of the subject amendment are returned herewith for
completion of the execubtion pages by aflfixing your Corporate Seal
to sach copye.

Slncerely yours,

Enclsz
Two coples of the subject
amendment '




EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
711 HUDSON STREET HoBOKEN, NEW JERSEY

TELEPHONE HOBOKEN 3-B080

KENNETH S. M. DAVIDSON, DIRECTCR
ALLAN B. MURRAY, ASSISTANT DMRECTOR

HUGH W. MAC DONALD, ExecuTivE DIRECTOR
GEQRGE R. MORRIS, FINANCIAL OFFICER

3 June 1952

Department of the Navy

0ffice of Waval Research
" Washington 25, D. C.

ATTENTION: Code 265

SUBJECT: Amendment No., 3 to
Contract Nenr-263(02)

Gentlemens

e return herewith two executed copies of the subject amend-
ment which extends the period of performance through 30 April 1952,

Tt is requested that we be provided with two conformed copies
for our records.

Yours very truly,

STEVENS INSTITUTE OF TECHNOLOGY
Experimental Towing Tank

George R Morris

ORM: jed
Tnce




1-1006 (REY.1/49)

X X | 3 )
ISE FOR URGENT ‘% b
LETTERS ONLY % :

A,

must be chacked)

AR MAIL D SPECIAL DELIVERY

alL D REGISYERED MAIL

‘ CLASSIFICATION

h15ug

g R 00 NOT CLEAR tHROUGH
\ COMMUNICATION OFFICE

Y

IN REPLY REFER TQ

) Lli=3/1N/SF scm

Jmd

T0:

Director -
Chief of Naval Research (Code 262)
Washington 25, De Co

Ly 2y NS;’;?;%%%?% )

20 May 1952

NAVAL SPEEDLETTER-—
Permits dispatch or informal language.

DATE

May be sent (1) with enclosures, (2) in
a window envelope (size 874" x 314"),
if contents are not classitied as conk-
dential or higher, (3) to both naval and
nonnaval activites.

Is packaged 500 sheets of white or of
one celor; yellow, pink, or green,

e Contract Nonr=263, Task Order 2 with Stevens Institute of Tech. present
xpiration date of task order is 29 February 1952. Convractor requested

o cost extension on 11l December 195Ll. Code 432 letter, Serial 10453 dated
1 April indicated exbtension approved by Math. Branch and forwarded to
ontract Division for negotiation. Contractor has submitted invoices for
arch and April costs. In view of CONR, Wash. directive to process maximum
mount of oubstanding claims prior to 30 June 1952, reguest you advise status

f amendment.

’m A e e

S« FERRARIS
By direction

NR Wash (Code L32)

IESS: r

-

Office of Naval Research, New York

346 Broadway
L New York 13, N, Y.

-

~«—~- SENDER'S MAILING ADDRESS

Address reply as shown at left; or reply
hereon and return in window envelope
(size 874" x 3%4"), if not classified as
confidential or higher.

ST el agsified

AND PAFO-(50)



CoNM  CNonr-263(00) TASK ORDER Nonr-i )2 AMBNDMINT 3

N

ne: Dtn2b3(e>) 3
INTRACTOR 2 Stevens Institute of Technology
COD= DATE AND COMMENT 3
INITIAIS
262~
\5;/1/(f), = :itj
fd
s 5/5/s2, | on =
Lyl B
2623 olwd %
!/ 3/
- /s
106
262~
b8 R 5
Proofadf || Read by J)fs ‘
262K }h(c"{% ut " r 5 J/
( Recordedy 4 D 9}‘1’}7 :
Page Jf; =
262J Chsck) /(,;,’:4:;/{7 \5;/2,-3 {"")p
260A
265 YV HAstigﬂ@_gS7y~)
f Ed
20 L 7
\ : Y
e v (A o
{
( V) /C'} o
(Report of Obligation {>¢// (;¢<zae/)
— 7

The following information should be forwarded to the Branch Office:

(1) Clearance Memorandum
/\‘ 7 e (2} Other (Indicate)
& y//S P 7
j : \.
o/ [ XS f;;z.Lr/mbW
9/21/L9 ‘ (CIGNATCR%)



mation below applies only to the document which this accompanies)

wetor _ Stevens Institute of Techgolocy : Amount _None
ct No, Nonr-243(00) 7.0. Nonr-25302 Amend. 3
‘check one) Type of Contract (check one)
Research, (Reports) — (1) Fixed Price
__ (2) Fixed Price, including price
Development of training devices redetermination
__ (2a) Fixed Price, with downward
Scientific Equipment revision only
‘ _ (3) Fixed Price, including price
Other i escalation
(state) {4} Fixed Price, inecentive
™ (8) Cost
dated not later than: T (6) Cost Plus Fixed Fee
, g (7) Time and Material
'éqg (8) Other (specify) N/C

£ applicable, state reason below)

.falue being Subcontracted.
» volume being subcontracted to Small Businass.

Statement from Contractor re use of a company or person to solicit

Have /_/ Have not /_/

Planned Procducer

Plamned Item

Contracting Officer's Statement
Business Clearance (Navexos=2760)
Method of Contracting D & F (cost)
Is this contract susceptible to Small Business?

|

|

Subject to Walsh-Healey Act
Facilities Clearance

Contract with Small Business :::
Government Furnished Material .
Renecgotiation applicable to these funds e
Naval Working Fund ?} S
Classified _ ur\\ i
Subject to Vinson=Trammel Act ﬁ‘\‘ —

ity under A. S. P, R. lNot required; no cost extension to L/30/52

shority other than A, S. P. R,, state

T
4\»3 ROIE STy —




DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGT W 25, D. C.

CONTRACT NIMBERz N onr-ZGé 2) ONRz2 262X s THT

AVENDMENT NUMBER: 3 Nonr-2630
(Mathematical 3cisnces

U Dillive) o e | St

Stevens Institute of Technolozy
Hoboken, New Jersey

Gentlemens:

To provide the Contractor sufficisnt time within which to prapars and sub
fthe final report and fulfill all other nscessary reguiremants of the ressa
nder Task Order Nonr-263(02), it bhas heen detarmnined to ertend the psriod
erformance of said Task Order.
] I
n consideration of the foregoing, said Task Order, as amended, is harebjyfs
urther amended by deleting Section ¥ in its entirety and substituting i

ieu thereof the following: .
"SECTION F - The performance of,eess Task Order shall commence on
1 March 1951, and shall be completed on 30 A»ril 1952."

This amendment makes no change in the sstimated cost of Task Jrder Eonr-2636éL

s Vi
<>/» )(( @%anl;x/ 2 May 1952

Negotiator Tate




OFFICE: OFRAVAL RESEARCH

RESTRICTED

SECTTON™

! BAS 1C-DATA

“%g,w

ICTYING AGENCY - BRANCH AMD CODE

emgtics Branch = Code 432

A 32 %ECURITY CLASSIFICATION OF TASK

3. DATE

Unelassified 3 Arpeil 1952

. NR §. CONTRACT HO.
809 .1z ang | Homre26302. 5
R §hudy of Awbonabicaiize .

ramged Control Sysitems

Y ADDRESS OF CONTRACTOR TO FERFORM WOHK =

T P RaTECT R, WA

Ez

[[ 181" OP ERATA ONAL "HEQOT REMERTS 01177 |

;rgéngﬁ‘

[C] PROJECT TITLE (If truk contribotes to twe or more projects, lut

pra} gcu ami gs;rl V_tfjncuu r;%wé; Egé §§ »ii iEi f§ uin l g’tﬁéﬁ,aé
@ﬁ%@aﬁégﬁe@ and Gontyrol -Byatenst '

Bﬁg iﬁﬁ%ﬁ.’%&% @fjiﬁﬂbmigﬁ a7 8 1}
kens Z’g J R R b

Cita pailinw o4

AETE

8. THIE TASK. ALSG SUPPORTS TOPERATIONAL REGR TREWENTS |

o

PAL INVESTIGATORES):: s 11

R, #illlempon o

OF PARTICIPATING SCIENTISTS
SEGERET IS0 T g o

T i gg»?a—z 7k

L GRADUATE STUDENTS

JNEWJ.h’gz}-@
oo

b serennit = L R

5K SUPERVISOR (Nome and code}

Charles B, DePring

15, ESTIMATED COMPLETION DATE OF TASK

OPERATING BRANCHES (Finameial support only}

16. ESTIMATED DURATION (This commitxent of funds)

e __1_Hlareh 1050 30 Ayt 1952

o

IRCE OF FUNDPS FOR THIS COMMITMENLIFS.

FOR FISCAL DIVISION USE ONLY

AMOUNT QF Y APPROPRIATION AUTHORIZATION PROGRAM OR EXPENDI TURE OBJECT
COMM I TMENT NO. CONTROL NO. ACCOUNT CLASS
ENCIES
FUNDS COMM A
‘unds are transferred FROW another source ITTED CCOUNT [NG CLASSIFICATION
ill out Supplement A (NAVEXQS-3235).
! ppiem ( ) AMOUNT
: to be t d to anoth D
unds are to be ru:sfcrrc o another FORMAL OBL IGAT |ON
7 i tract,
ww agency to make this coniract, name DATE
! D INFORMAL OBLIGATEON
| out Supplement B (NAVEXOS-3235). BY

COMMITMENTS OF FUNDS ALR

EADY MADE AND/OR PLANNED

ONR ALL OTHERS

FY ALL OTHERS

1551

CURRENT

$ 39,500

FUTURE_ .,

FUTURE

SSECTION: L}

= APPROVAL.-: -

VvED BY

CrBS. Tl TePRTMA

{fAeod)

HRANCH

ﬁ&thematics

WINA REES

{Direetor)

DIVISIOH

Hathematical Scisnces

DATE

I COMMITTEE DATE

ASSISTANT CHIEF FOR RESEARCH DATE




ONR-3'

OFFICE OF NAVAL RESEARCH, NEW YORK

346 BROADWAY ADDRESS REPLY TO

NEW YORK 13, NEW YORK i ANDI NG ORFICER,

L4—3/QAVﬁHEsSW
Nonr=-268302
Serial No. 211
7 January 1952
Fromg Commending Officer
Tos Chief of Naval Research

Attns Code 432
Viag Code 402

Subjs: Contract Nonr-26302, Stevens Institute of Technology, NR 341-009;
Branch Office individual contract fiscal status report

Encls (1) Orig and 1 cy of remewal proposal
(2) ONR NY ltr ser 210 of 7 Jan 1952 to Code 268

1. Basic background information in conmnection with subject contract is as
followsg,

a. Present expiration date is 29 February 1952,
(1) Comments: Expiring appfopriation number is 17X1317.10,
Research Navy. Total amount of funds allocated to 29
February 1952 is $39,500.
2. Current fiscal information:

a. Current period beginning on 1 March 1951 and ending on 25 February 1952.

b. Expenditures for current period:

Balance
Type Budget Expended/bbligated As of 9/30/51
wages/balaries 10,080 500. 9,080
Overhead | 12,620 625, 11,995
Materials/éupplies 1,000 776 .. 225
. Travel 150889 304, 15,488
Askania Reg. Co.
Totals 39,500 2,204 37,296

¢. Estimated to complete through current period $3,000.
d. Apparent surplus expected at present ending date $34,296,.
e. Estimated net surplus expected at present ending date $34,296.

Y,
f

Faay
-~
-



' L » & B ¢
4

3
i

143 /AN /CHE s sw
Nonr-26302
Seriael No. 211

7 Januvary 1852

fe Explanation in connection with any net surplus expected:

This contract has been delayed for an extended period of time due

to the fact that the subcontract with Askanis Regulator Compeny of Chicago
has not been progressing due to disagreement in subcontract requirements.

This problem was referred to this office on 3 December and steps have
been taken to facilitate the subcontract. Enclosure (2) was a letter to
Code 268 in this regard.
In view of this delay, Stevens has requested an extension of
The Office

subject contract, by enclosure (1), through 31 December 1952,
of Neval Research, New York, concurs with the necessity for this extension.

WM—”

E. 0. HEBERER
Heting
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DISTRIBUTI O LIST - 3

Chief, Reconciliation and Clearance Subdivision, Nay® Audit Branch,

General Accounting Office, 1901 East 13th St., Cle¥eland, rhip’
1 orivlnal

Assistant Chilef, Reconcilliation and Clearance Subd1v1qlon,

Navy Audit Branch, teneral Accounting Qffice, 1901 East ¥th ot

Cleveland, Qhio (A11 classified documents) 1 oriwln

G40, Washington, D. C. (On all Coét~p1us fixed fee of st without

_-fee
D&F (To GAQ) (if required) |\ 1 cony fﬂﬁ
InsMat or BAR )

1
\

Central Wavy Regional Accounts €ffige, with DRO
(Mentioned in "Billing Instructions

with NMaval District
: 1l cony
Naval Workine Fund Tetter (If required} 1 cony

Bureau of Supplies and Accounts, Code AP-2, Room 1 cony
1534, Arlington Annex

Bureau of Sunplies and Accounts, Code AP-111, 1 cony -
Arlington Annex

Bureau of-Sunplies and Accounts, Budget and Financel cony

Code OD-4, Room 1312, Arlington #Annex (To listed on

Cormanding OGfficer, OMR Branch 0ffice

Commanding COfficer, ONR Branch 0ffice é7 5 coples
(San Francisco or Los Angéles) P

onles

Mr. Lynch, George Washinston University
Rooms 13-15 Staughton Hall,
707 224 Street, N. W., Washington 6, D.

Contractor 7 coples

Bureau of Supplies and Accounts, Property Accounting 1 copy
Division (For contracts having Government furnished material)

Special Devices Center, Sands Point, Port washington, T. I.
& coples

special Devices Liaison - Room T3-1815 - Miss Carr 1 cony

Naval Research Laboratory, Anacostia, Washington 6 goples
20, D. C. Attn: Mr. T. M. Hemnhill



Fiscal Secticns - Te be listed on Dro

CMR (Decresses only)

1l conv
BuShips 1 cony
Buord (Designate cognizant “KAQ on this copy) 1 convy
Buser 1 aopy
BuMed 1 cony
BuPers 2 coples .
Bu¥ds and Docks 1 cony .
Wright-Tatterson Air F- ce Base 1 copy

Insurance Branch, E¥0S, Mr. Shetley, Room TS-l?]fL;é?%ﬁEQ;‘f;
(fn all Est. Cost Contracts) &

<

Cost Inspection Service, 1331 ™r™ ot., N. W. 5 ies
washingmton, D. C. Attn: Mr. R. C. Kiser
(tn all Est. Cost Contracts)

Mr. Pace, Room 1820 (All unclassified documents)

Property and Facilities, Code 264

Cognizant Section of ONR

Natural Sciences Earth Sclences Biological Sciences

Physical Sciences Naval Sciences ematical

Science
Material @cilences Human Resources

Special Requests

All documents having BuMed Arrrovriations
"inances Division, Naval Medical Center, Bulldlnv 2
Room 214, Bethesda, Maryland 1 cony

Bulled, Director, Research Division 1 copyvw

All documents having BuShins “#ppropriations
BuShins, Cecde 322, #ttn: Mrs. Driscoll 1 copy

#11 documents relating to the contracts listed below
(ffice of Filscal Director

Room 4B683, Pentagon Building

Attn: IMr. Nichols 1l cony

MIT - NbSori-60 and Task I thereunder
NCD 6964 and Task @rder T thereunder
NSori-78 and all Tasl o0Orders thereunder

Noori-126 N7onr-321

N6ori-241 N7onr-291 and all Task Orders
Héeori-110 NB8onr-648 Monr-308(00)
Néonr-271 Nonr-187 (00) Nonr-541(003
Néori-131 Nonr-285(00) Nonr-361(00
N6ori-102 Néonr-279 Nonr-689(00)
N6onr-244 Neori-201 Wonr-703(00)
N6onr-231 Nonr-3931{00)
N8onr-793 Nonr-549(00)
All documents baving Hydrographlc Aprropristions
iydrographic 0f ¢l Code 121, Room 218 ( 1l cony

jJultland, Maryland



DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESRARCH
WASHINGTON 25, D. C,

JONTRACT NUMBER: Nonr=283(02) ONR: 263:BAT: bs

AMENDMERNT NUMBER: 2 Fonr-263(02)
(Mathematical Sciencea
Division)

The Trustees of the Stevens
Ingtitute of Techmnology
Hoboken, New Jersey

Gentlemens

To establish the overhesd rate spplicable under Task Order Nomr-263(02) for the
period from 1 October 19?1 to 30 September 1952, in accordance with the pro-
vigions of Seation 24{a)(7) of 2he contract, said Task Order, as amended, is

hereby further amended by edding the following under the tabulation in Section D
thereof: )

*133% 1 October 1961 30 September 1962,°
Thizs smendment mskes no chenge in the estimated cost of Task Order THonr-265{02) .



{

NAVEXOS 2185-17-2 {Rev. 3-51)

CONTRACT NO. Nonr=263(02)
AMENDMENT NO. 32

If the foregoing is acceptable to you, please indicate your acceptance thereof by executing the enclosed fwo
(2} copies of this letter, and return them o the Office of Naval Research, whereupon this letter and your accept-
ance thereof will constitute this an amendment fo the above numbered Tagk Order,

Sincerely yours,
Contracting Offlcer
Office of Naval Research
Depariment of the Navy
TIT TRUSTEES OF DI STZVENS ' 1 ESoro:
ACCEPTED_IUSTITUTE OF TECHNOIOGY
{Contractor) {1}
@
By. NOTE: in the case of a corporation
witnesses are not required but
TILE. cerfificate below must be completed.
CERTIFICATE
1. "o , cortify the! | am
the Secrotary of the corporation named as Contractor in tho foregoing amond-
ment; that : who signed said amendment on behalf of the Con-
fractor was then of said corparahon. thot said amendment

was duly signed for and in behalf of said corporation by authority of its governing body and is within the ccope
of its corporate powers.

{Signaturo of person cerfifying)

{CORPORATE SEAL



CONTRACT DIVISION x0L.S SHEZT

ACCOUNTING CHANGE

JONTRAOT JUMBERy Vot~ 262 (02 ) TASK ORDER: AMIDMATT NUMBER: D _
i Date and ) ' :
= Joitials ; . ; Comnents
!j ' 7 g 2y f.2k-52
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' TEPARTHE'T OF THE MAVY
OFFICE OF *TAVAL RESIARCH
WASHI'GTO" 25, D. C.

Contract IMamber: A/ow;e—ua (o) (;;R 834 9? }":1)
= - ‘ o 26 ’ i ¢ ¢, '
Amencment “wavers oo/ | Onen Lhericoiast Lorsnast Guresonry

M:%@.Mm
it b i T il

Gentlemen:

To establish the overhesd rate an-licable under Task Order .A/M' 263;3_,(0 %)

for the periced from 1.0l 495/ o Jo v £ 282 11 accordance
with the provisions of Section ¢/ (a)( 7). af the/ contrach, sald Task Order, aa
amended, is hereby farther amended by addin: the following under the tabulation
in Section _D__ thersof: .

133 ¢ 10 Aodnt 950 QW 1952 v

This smendment makes nc change in 4he estimatsd cost of Task Order ew@-263(02).
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Yram:  Cnisf of Hosvel Yesesreh
ot Prestor, Wilce of Zavel insearch, Jew York, Bew York

bl Vonbract Her-2531( U2}, dlevems Tostiiuts of Tee hnolerys
gonbract with dskenis laltor Covpany

Hois (&} 8% Zeow York Itr Ser 210 %o OND

£8; dud T Jan 1952

e Suthorizstien iws } amhfg’ giwen Tor your approvel of & puheonbrood
#Eh Askenin Hegulator Corpeny sonbalning a pabent ripghte olauvse e

=2itting the suboeetrastor to w%% ‘e 81tle to fore palentes  Sushean
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exglueive and rovelty-free 12 az;f“ nes o %x&%’&ﬁ: 8 for soverzmoenisl pursoses

any inventions coversd by Toretmm watenis.

“s Uitk respeet Do She tope of conbrast to he emploved, this fice has
oeen sdvised that & %m in Imgulater Company will now soceny 4 oogbening-

oy
i 3

ivpdedee refier then & :%;%“2 aed peberisls suboontrset.

g\Iw
&

R B, BMEHCIH
By direction
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OFFICE OF NAVAL. RESEARCH, NEW YORK

346 BROADWAY ADDRESS REPLY TO
COMMANDING OFFICER
NEW YORK 13, NEW YORK AND REFER TO:
14-8 /28 foER ;o
Bonr-283502

Sarial Ho. 1Q4$

§ Februsry 1952

ZM
o (8
r. 8, ipryis o i
Sbevens Institube of Technology ﬁg
Hobbken, New Jersey ad

Dear ¥r. Worris:

Further reference is made to your lebbsr of 30/Movesber and ihe
proposed subcontract under Conbrect YWosr-2530% with Askanis Hegulutor
Company, Chicego, Illinois.

This will confirm that the follewing ara agscepiable to the 0Office of
Hawel Hosearchy

{1) The patent conditions speeifisd in your 30 Hovember 1951 lebter,

(2) & subsontract with Askaniz in sceordsnea with Part 2, Sz2ebion
16, 8fipply and Hessareh Conirascts with Commsreiml Orzanizations,
of the Armed Services Procurement Hegulations,

This letter supplements our lether of 351 July 18281 which approved this
subgontract as being techaleally aeceasdry bto the work under Uontreoi
dour-26808, The total smount approved remsins 15,000, inwlusive of
eatimated coat and fee., The costs iumvolved in this subsontrech will he
subjeet to audit snd acceptance by the Cost Inspection Service.

Very truly yours,

Ca E. ZDVARDE
Head, Contract DNeparitment

Copy to:
- B30T BEA
Lode 268, OWR Wash
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OFFICE OF NAVAL. RESEARCH, NEW YORK

346 BROADWAY ADDRESS REPLY TO
COMMANDING OFFICER
NEW YORK 13, NEW YORK AND REFER TQ:
_ Patents
14=3/1P /Honr~26500
{BRBJI1DbL)

Serial fo. 212
7 danuary 1952

VEMORANDYUH

Froms Head Ppients Division

Tot Head Conbract Division

Subis Comtract Nonr-263{00) (Stevens Instliute Technelegy),

Patent Provisions of Proposed Subeontraet With
Askaniz Regulstor GOo.

Refs {a) ltr from Experimental Towlng Tenk Stavens
institube of Technelogy, Hoboken, H¥,J.
{b} Executive Order 9865, Juns 14, 1947

L. Reference {a) states thaet the proposed subicontractor,
Askania Regulator Ce. of Chicngo “objected Lo the pabent
clause” because Askanis desires to retain foreign tikle

but 1s willing %o give a royalty-free non-exclusive license
for thils couniry to the Unlted States Government.

2. Subject conbract, Sectlon 28, reads
"POREIGE PATEET RIGHTS
The Contractor 2gree8,.... t0 grant to the
Government, upon request, title to the Toreign rights

in which subjsot inventlon {os defined in thé elause
ef this cenirach entibtled 'PATENT RIGHTSI)Y,

The deflnition given in Section 27 of subject contract is as
follows:

UPATENT RICHTE
(a} LI N

{1) The term "Subject Invention” means cany
invention, improvement or discovery {whether or not
petontable) concelved or first actually reduced to
practics either (4} in the performence of the
experimental, developmental or ressarch work cailed
for under thls conbtraect®,



X ~ Patents
14=3/1P/Sonr-2630C(HBJI1br )

Serial’to.212
T January 1952

ﬁmnbmﬂvmmﬂnmmmﬁﬁ—.u—ﬂ‘.ﬁm‘-ﬂ-ﬁmq—”

Se Subject conbract, Ssation 87(Ff) states

YPhe Contractor agrees....bo negotiate for the
inclusion in dny subcontract hersunder....of this patent
rights clesuse or one approved by the Contracting Officer.
In the svent of refusal by & subcontractor...,.Oonireaeter
shall obtain the written suthorization of the Contracting
Offlcer... b0 procesd with the subconitract and....
ﬁggsﬁiitianfg..@f & mubually acceptabls patent rights
clause®™, :

It may be that OFR, Washingion, will consider theit sueh
written authorizatlion in this case covering foreign rights

la sufficlent and if so, ONR, ¥.Y. should request such .
written suthorization be glven to the Conbractor permitting -
Gontractor to enter inte & subcontract under which Askenia
will retaln foreign title. :

4, However, becauss subjsct contrach, Section 27(f) refers

to "thia" patent rigbts clause, it may be that ONR, Washington
wlll conglder that such s written authorization cannot be meds
with respect to the forelgn patent rights clause (Sectien 28},
which regulres contractor, upon reguest, to grant titls teo
foreign rights, and 1f O¥R, Washington ls of such opinlen,
OFR, %.Y., should request that subject conbract be amended to
inelude 2 clause permitiing written authorilzation similer

to that In Ssctlon 87, or, that subject contract be amended

to except from Section 28 forelgn rights in connsctlion with
reguis tors of the kind to be coversd by the proposed subcontract.

5. Ths request of paregraphs 2 and 2 avs based upon the facth
that reference (b) in paragraph 1, states

"All Government departments and agencies shall,
whenever practlesble, sequire the right to file foreign -
patent epplications on iaventlons resulting from researeh
eondueted or flnenced by the Covernmwent.” (underlining surs).

and further, in view of the faoct thet it is well-known thet

the Government does not have funds to file forelgn vatent
apphications and that heretofors In only a few, very exceptional
cases has thers been any forelgn patent applieation filed by

the U,3. Government.

RODERICK B. JOBES
- ‘
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OFFICE OF NAVAL RESEARCH, NEW YORK

346 BROADWAY ADDRESS REPLY TO

NEW YORK 13, NEW YORK SoumaNTING oFicen

L4=3 /24 /CHE s sw
Nonr-26302
Serial No. 210

7 Jenuary 1952

From:; Commending Officer
Tos Chief of Neval Research
Attn; Code 268 -
g by
Subj: Contract Nonr-263, Task Order 2, Stevens Institute of
Technology; subcontract with Askanis Regulator Company

Refs (a) Telcon bbwn Mr. Mengls & Mr. Edwards on 5 January 1951

Encl; (1) Stevens Inst (G.R. Morris) ltr of 30 Nov 1951
(2) ONR WY inter-oiffice (Dr. Jomes) memo re patent clause
on Askenia subcontract, ser 212 of 7 January 1952 ’

1. Enclosure (1) includes reference to patent clauses for a proposed
subcontract with Askenia Regulator Company. The comments of the Fatent
Department, Office of Naval Research, New York, as regards this matter,
are contained in enclosure (2). In accordance with enclosure (13,
ingtructions are requested.

2. The difficulties with the rates on the subcontract were discussed
with Code 268 through reference (2). As & result thereof, Stevens is
considering the use of a time and material type subcontract which

would contain provision for use of appropriate provisional overhead rates.
Neither Stevens nor, to our knowledge, Askania has indicated a willingness
to use 8 cost-plus~fixed-fee type subcontract. '

MM

C. H. EDWARDS
By direction

Copy to:
SCI B (w/cw encl (1))



EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
HOBOKEN. NEW JERSEY

30 November 1951

Commanding Officer
Office of Naval Research
346 Broadway

New York, New York

SUBJECT s Contract Nonr-263(02)

REFERENCE: a) Stevens letter of 20 July 19 51
b) Stevens letter of 23 July 2951
¢) ONR letter of 31 July 1951
Lh=3/24/335:8b
Nonr-263(02)
Serial 5189

Dear Sirs

Under reference a) we yequested proval for the placement of a purchase
order with Askania Regulator Company of in behalf of the subject contract
and supplemented that letter wﬁ.t.h reference b). Reference c¢) gave qualified
approval for the placement of the purchase oraor.

The purchase order was then placed with Askenia and copies were given to
the Bureau of Supplies and Accountg.

Askania o’ojee‘bed to the patent‘clause on the basis that they desire to
retain foreign title together right cens and to foreign countries
but are willing to

a) grmt to the Government free of charge noneexclusive rights together
with the right to sublicense third parties for Government and defense
work,.

b) not.ify thﬁ ﬁommmnt of any negotiations with foreign countries
or foreign concerns with regard to licensing under any patents
resulting from performance of the contract,

¢) desist from disclosing any information classified or not if this
appears in the interest of the Government.

Askania has maintained this position and refuses to enter into a subcontract une
less this is ascceptable to the Government.

g gl
L



(2)

Commanding Officer, 30 November 1951
0ffice of Naval Research

The Bureau of Supplies and Accounts objected to the purchase order as
drawn on the contention that the labor rates named were too high, This was on
the basis of information supplied to them by avy Co spector, Chicago.
The Bureau of Supplies and Accounts also objected to the method of handling the
costs of travel, subsistence, supplies and materials, The Bureau implied verbally
that they would be willing to accept other labor rates considerably lower than
those requested by Askania and that travel, subsistence, materials and supplies

should be charged for without markeup as the suggested rates, even though lower,
were in the Bureau's opinion sufficient to cover profit on these items.

The above mentioned suggested rates were submitted te Askania, together
with other alternste methods of erriving at a contractual understanding, All of
these have now been rejected by Askania who maintains that the rates they have
proposed to us are reasonable. a

Your contractor is in an untenable position and the work under the
contract is delayed. We applied for approyel in accordance with the terms of the
contract ad were given a qualified appreval equivalent to a mere recognition of the
technical advisebility of placing a mase order, which in turn>is objected to by
the Bureau of Supplies and Accounts gd prinei on matters of fact of which we
as contractors have no knowledge. The que foreign pastents of course is a
matter of governmental policye \//

Your considerati,ﬁﬁ'ﬁf the pn\ih\bms ‘\l‘ﬁwz\ol.vsd is requested.
{{ Tours very truly,

e AN SAEVENS INSTITUTE OF TECHNOLOGY
o i ~._ .~ Bsperimental Towing Tank

, George R, Morris
& Financial Officer
GRM3 jsd
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Honr-263{00)
The Trustees of the Stevens
Institute of Technology
Hoboken, Hew Jersey
Subh ject: Research Contracts - Honr-263(00), Awmend. 1
Honr-263(01), Amend. 1 and,ﬁenr-ﬁss(ﬂzﬁ;%“w
Amend. la S e it

Gentlemen:

- The gubject documents forwarded to you for signafitire on

26 Wovember 1981, 26 November 1951 and 9 Wovenmber 1951 have not
been recelved in this affices It is requested that they be signed
and retwrned to this 0fflce, atin: Code 265.

Sincerely yours,



COKTI TASK ORDER __§ vENT

T Honr-263(02) — -

atractors Stevens Institute of Technolopy

CGode Date and Corments
Initials

286r 268 QMM ,0'},“@/-',’) Amendment to provide éompirxting
207 ¢ 0/ a6 ﬁ,‘”g\’ ! services ':
8t , i
262 i
7 i
§
—35E % AP f€5%§55?§§f
, :
XEE-268 : l
. 262K Proofed‘géﬁie Read by fl‘ ?"57

In
7
Recorded j?éy

@l \?ﬁé m?

2627  (Page
Ghock)

- B & hrall7
250 _ ///// K2

A\ / ‘,‘ l;‘
265 [ }/) Gl / T

IAM,\}& A talud

l - (Report of Cbliszation
§
l

The following information should be forwarded to the Bronch Ofifice:

(1) OClearance Memornndum

(2) Other (indicate)

RYSN




1formation below applies only to the document which this accompanies)

ibractor Stevens Institute of Techno logy Amount [ —
itract No, Nonr-263(02) i --- Amend, 1
'+ (check one) Type of Contract (check one)
X/ Research, (Reports) (1) Fixed Price

(2) Fixed Price, including price
_/ Development of training devices redetermination
R (2a) Fixed Price, with downward
7 Scientific Equipment revision only

(3) Fixed Price, including price
—/ Other escalation

(state) L) Fixed Price, incentive

5) Cost

be dated BEOUUREEEOLIRN 6) Cost Plus Fixed Fee

Time and Material
ther (specifly)

L1

@ —3
N e A NS

currently

(if applicable, state rcason below)

dar value being subcontracted.

dar volume being subcontracted to Small Business.

| 13

Statement from Contractor re use of a company or parson to solicit

Have / 7 Have not Z::7

Planned Producer

Plamed Item

Contracting Cfficer's Statement
Business Clearance (Navexos=2760)
Method of Contracting D & F (cost)
Is this contract susceptible to Small Business?
Contract with Small Business ' U
Government Furnished Material y
Renegotiation applicable to these funds

Naval Working Fund ~ 3 g
Classified ' A ¢ 1R
Subject to Vinson=Trammel Act i
Subject to Walsh=Healey Act

Facilities Clearance w~ | /i

- e

Ny

RERRRRRE

Jority under A. S. P. R. ol

authority other than A, S. P. R., states

101

3/51



DEPARTMENT OF THE KAVY
OFFICE OF NAVAL RESEARCH
WASHINGTION 25, D. C.

CONTRACT NUMBER: Nonr-263(02) ONR:268 : WRM:
AMENDMENT NUMEER: 1 Nonr-263(02)
(Mathematical Sciences
Division)

The Trustees of the Stevens
Institute of Techhology
Hoboken, Few Jersey

Gentlemen:

To establish the "use" charge applicable under Task Order Nonr=-263(02) for the
period 1 February 1951 to 30 January 1962, in accordamce with the provisions
of Section 24(a)(9) of Contract Nonr-263(00), said Task Order Nomr-263(02) is
hereby amended by adding the following new section:

"SECTION G - In accordance with the provisions of subsection 24(a)(9) of
the contract, a use charge for the period or periods specified below is hereby
established for 'Maddida' special purpose computer equipment for work under
this Task Order:

Amount Per Hour Period for Which Applied
Machine Usage From To
$7.50 1 February 1951 30 January 1952,"

This amendment makes no change in the estimated cost of Task Order Nonr-24705.

N\
APPROVED: |0 Jurn Auns K Wlaweg -0

L2
DATE: :cp\;tg ﬂs‘_;




SN C MISRIBUTIAN LIST - ®INAL KW/ 4

NDate of Documf °!
Additional coples' of all Research and Develot..wht Contracts

y
Chief, Reconciliation and Clearance Subdivision, Navy Aud$£FBr°nch,
General Accounting Office, 1901 East 13th St., Cleveland, fhio

1 original

fee or cost without
1 orisinal

nA0, Washington, D. C+ (0On all cost-plus fixe
fee)

i
o

/’fﬁ
InsMat (or BAR) \ ’ y
Central Navy Reaqional Accounts Offlce, wilh DRE? ~ROny

(Mentioned in "Billlng Instructions") E;VZZ/@{b #
with » Naval District
Naval Working Fund Letter (If required) ' 1l cony

1l cony

D&F (To 7A0) if required) L& { /|-

Bureau of Supplies and Accounts, Code AP-2, Room 1534 1 cony
Arlington Anrex

Bureau of Supnlies and Accounts, Code AP-111, 1 copy
Arlington Annex

Bureau of Supplies and Accounts, Budget and Finance 1 cony
Code ©D-4, Room 1312, Arlington Annex (To be listed on DRO)

Commanding Officer, ONR Branch @ffice __ ;&f*j

Commanding @fficer, ONR Branch O0ffice ﬂr 5 copies
(San Francisco or Los Annmeles)

Mr. Lynch, Code 269, Room T3-2810 2 coples
Contractor .{§}6€:;§s

Department of Labor, Washington 25, D. C. Quadrunlicate
Form £0-1 on all contracts of $10,000.00 and over,
excluding contracts for Tralning Films or strictly services

Bureau of %unr11es and Accounts, Pronerty Accounting ] cong
Division (For Contracts having Government Furnished Material

Special Devices Center, Sands Point, Port Washington, L. I.

6 coples
Special Devices TLiaison - Room T3-1815 - Miss Carr 1 copy
Naval Research Laboratory, Anacostia, Washinston 20, 6 coples

D. C« Attn: Wr, Sanders



miscal Sections - To be listed on DRO
C e

OVR

BU8hins

Bufrd (Designate cognizant MRAO on this cony) 1 copy

BuAer T 1L cony

Bulled 1 cony

BuPers 1 cony )
Bu¥ds and Docks 1 cony o
Wrisht-Fatterson Air Force Base 1 cony

Insurance Branch, EX0S, Mr. Shetley, Room T3-1715
(n all Est. Cost Contracts)

o

Cost Inspection Service, Rocm 0211 - Maln Navy, BuSandA
Attn® My, R. C, Kiser (on il jh-st._ Ccost Contracts) i

Mr. Pace, Room 1820 (411 unclassified contrgcts, etc.)
iy, Harding, Room 2810 )
Project Status

Cognizant Section of ONR

Naetural Sciences. Blological Sclences
Earth Sciences Human Resouroes Dlvisiongfjjw ‘

Naval Scilences /A;étf/fgleL/zi(~ﬂ
"(Section)

,i

{3/17 ep Co/

Physical Sciences

STECIAL REQUESTS

A1l documents having Buled Anrronriations
Finances Division, Naval Wedical Center, Bullding 2 1 cony
Room 214, Bethesda, lMaryland, Attn: Miss Judd

BuMed, Director, Research Division 1l corny

A1l documents having BuShips Annropriations
BuShios, code 665, Attn: Miss Frechette 1 cony

All documents relating to the contracts listed below
rfice of Flsoa* Director

Room 4B683, Pentagon Bullding

Attn: Mr. Nichols 1 cony

MIT - NSori-60 and Task Order I thereunder
0 6964 and Task Order I thereunder
N3ori-78 and a1l Task €rders theresunder
Negri-126

Naori-241

Ncori-110

Noonr-27 1

Neepri-131

N3rmr-231

Noori-102

N6onr-244

N7onr-321 (Stanford Research)



DEPARTMENT OF THE MAVY
OFFICE OF NAVAL RESHARCH
CONTRACT NUMBER: Nonr-263(02)

RESREARCH AMD DRVELOPMTHT TASK ORDER

T S e e e o A R e e PV A S RS2

SUHTRACTOR: The Trustess of the Stevens Imstitute of Technology
AUTHORTTY WE 341-009/1-19-51 (Mathematical Sciences Division)
APPROPRIATION: 17X31317.10 Besearch ¥avy (Expenditure Account 46110)

{Object Classification 079) Program Humber 32000
BSTIFATED COST: $39,500.,00

Thig Taek Order is established under, and constitutes & port of, Con-

tract Bonr-263(00) which sets forth the basic contract provisions applicable
hereto, In case of any conflict betwsen the provisions of aald Gon-

tract Honr-263(00) and the provigions hersof; the latisr ghall contrel,

sE0TION A -~ The Con4rnctor shall mse hin best efforts to furnish the anecessary
personnel and facilities for and, in accordance with any instructions issued by
the Sclentific Officer or bis authorized representative, shall conmduch ressarch
and investigation of new approaches to the theery and design of automatic controls
of improved performances., Such repsarch and investigation shall include, dut no®
nacesgarily be limitsed to2

(1) development of the theory of saturated controls obeying non-linear
gonbrol equations which optimige nerformance;

{2) rative predictive schemes in comtrol problems; and

(3) determination of the fensibility of the above spproaches to the im-
provemsnt of subtomatic control performance.

SECTION B - The Seientific Officer under this Task Order is the Head, Mathematics
Branch, Matheuatical Sciences Division, Office of Naval Hesearch.

SECTION C ~ The estimated cost of the performance of this Tagk Order is thirty
nine thousand five hundred dellars ($39,500.00).

SECTION D -~ The percentage to be applied wlth respoct o this Tagk Order ia ac-

cordance with the provisions of Section 24(a)(7) of the contract shall be a fized
percentage, in the amount or amoumts, and for the period or periods, specified

bel.ow
@J’}\(\\'\\}”M ! g:z;oa for which Appli;g
AP «
=N

1 March 1951 30 September 1951,



CONTRACT NUMBER: Nonr-263(02)

SECTION & -~ The Contractor shall submit finazl reports upon completion of work
hereunder, making full disclosure of all research conducted, and shall submit
such other reports as are required by the Scientific 0fficer.

SECTION ¥ -~ The performance of work under this Task Order shall commence on
1 Harch 1951, and shall be completed on 29 Fabruary 1952,

s



CONTRACT NUMBER:  Honr-263(02)

Thie negotiated Task Order is eatered into pursuant to the provisions of Sec-
tion 2(e)i of the Armed Services Procurement Act of 1947 (Pudlie Lew 413, 80th
Congress), and sny required determination and findings with respect thereto has
been made. /

IN WITNESS WHEREOF the parties hereto have executed this Task Order as of the
day and year first above written.

UNITED STATES OF AMYRICA

BY
Contracting Officer
Office of Naval Regearch
Degpertment of the Navy
WITNESSES: -
(1)
Contrackor
(2) By
NOTE: In the case of a corporation
witnosses are aot roguired but
cortificate bolow must be completed.
(Business address of Cantractor)
CERTIFICATE
I , cortify that | am
the Secretsry of the corporation named as Coatractor in the forogoing Teok
Orden that » who signed said Task Order on behalf of the
Contractor was then of said corporation that said Task

Ovder wes duly signed for and in behalf of said corporation by authority of its governing body and is withia the
scope of its corporate powers.

(Signature of porson cerdfying)

(CORPORATE SEAL)
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EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNOLOGY
71t HuDSON STREET HoOBOKEN, NEw JERSEY

TELEPHONE HOBOKEN 3-8080

KENNETH S. M. DAVIDSON, DIRECTOR HUGH W. Mac DONALD, EXECUTIVE DIRECTOR
ALLAN B. MURRAY, ASSISTANT DIRECTOR GEQORGE R. MORRIS, FINANCIAL OFFICER

26 March 1951

Department of the Navy
Office of Naval Research
Washinglon 25, D. C.
Attentions Code 265
Subject: Contract Nonr-26302

Reference A: ONR Letter of 3/23/51 - Reference ONR:265:NED
Nonr-263(02)

Reference B: ETT Lettei' of 2/27/51
Gentlemens
The subject contract whichwas enclosed with Reference A is
held pending reply to Reference B, which raised questions relating to
the basic contrach.
Yours very truly,

EXPERIMENTAL, TOWING TANK
Stevens Institute of Technology

George R. Morris
Financial Officer

GRM: MR
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. _ {
CONTRACT _ TASK ORDER __ ANENDIENT

Nonr-263(02)
Contractor:Stevens Institute of Technology
Date and Comments
e Initisls
262- E i‘}/%ﬁ/ M
262% EY R0 F W

iy U _m i s 'i?,/w/ﬂz’m

262 - |
i ( } :e:- }g f’:"‘l’q (/ﬂd f_‘i"d— L’ﬁ“"""
106 ,
268 -
Rd /
262K i Progfed 7 hA_ Read bv g
; I Out
Recarded e \5 3
(Page

2627 @heek)

265 3
- i
A —
!
H L3
: i (Report of Oblipsbion.—. "47)
] : i
| : %
The follaring ixformatifn should be forwarded to the Branch Cffice:
(1) Olearar’: Memorangum Dtd. 2 February 1951
;;». _ (2) Other . ni.onte)
:’.;1?";:' o -3 —
A = -" 7)(’ —) ")—-\!

~{o1on f’ﬁurb)

9/21/49 7. BIGER
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(Information bhelow aé -es only to the decument which§ .5 accompaniss, )
: Contractor The Trustees of the Stevens Institute of Amount,_ $39 500,00
Technology
Contract Number _Nopr-263(02) T. O i _Amend,

For: (check one) /[X/ Research
Development of training devices

L7
v Scientific Equipment
YA

Other _ (state)
To be dated not later than 1 March 1951 _ (if applicable, state
. reason beax wS
15 HO

X Statement from CGontractor re use of a company or person
(other than a full time employee) to solicit or secure
this centract

Have /:/ Have not E

Negotiation Clearance (Navexos-2759) X
Negotiation D & F , _ X
Contracting Officer's Statement X e

Businese Clearance (Navexos—2760)

X
X Method of Contracting D & F (cost) #3971 \/
Advance Payment Clesarance X

Advance Payment D & F

Contract with Small Business

Govarmment Furnished laterial

X
X
Renegotiation appilicable to these funds ;'3"” X
Naval Working Fund X
Classified A X
Subject to Vinson-Trammel Ack X
X

Subject to Walsh-Healey Act

Authority under A.S.P.R. Section 3.201

If asuthority other than A.S.P.R., state

1' g =
8/25/50 %’? Y3 J. RICHMAN —

eggotiator)



DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
WASHINGTON 25, D. C.

IN REPLY REFER TO
ONR:265:NED
Nonr-263(C2)

The Trustees of the

Stevens Institute of Technology DD s,
711 Hudson Street &0
Hoboken, New Jersey e

Subject: Research Contract Nonr-263(02).

Gentlemen:

Three copies of the subject task order have been executed by the
Government and are forwarded herewith for execution by you. It is
requested that two of the executed copies be returned to this Office,
Attention: Code 265. The third executed copy of the task order may
be retained by you for information and files.

Your prompt advice will be appreciated if for any reason you
cannot return the two execution copies within ten days.

Sincerely yours,

YA aly

L. i
T o
v,

Nind s
SLSLri By o
Rt ,4_1_.!_,‘ ~

8adh

Encls:

l. Three (3) copies of the
subject task order

2. Instructions Respecting
Execution

CC: CO,ONR - New York Br.
Code 265
3-16-51

61 28174



SUPPLEMENTAL CLEARANCE MEMORANDUM

NR 341-009/1-19-51
Comtraect Nomr-263(02)

The Trustees of the Stevens
Imstitute of Techmolegy
711 Hudsom Street

Hoboken, New Jersey

Unelasgified
eh 19

A breakdewn of the item of $15,000.0Q, in respeet to Askemis Regulater Company,

is as follows:

Shep Laber
Shep Overhead,
Engineering Salaries
Emgineering Overhead,
Miseellameous Materials
Travel

Total

General and Administrative

Char go, [10%]

Profit, |10%

ROUNDED OFF TO $15,000.00

$

200,00

<60 00
3, 75300

5,254,00

2,035,00

1,200,00

$12,702.00

1,270,00

$13,972.00

1,397,00

$15,369,00

-= (Trips between Chieage,
Hobokem, ete.)



CLEARANCE, MEMORANDUM

NR 341-009/1-19-51 Unclassified
Contract Nonr-263(02) 2 Februsry 1951

The Trustees of the Stevens
Institute of Technology
711 Hudson Street

Hoboken, New Jersey

1. Hegotiations

Under date of 4 December 1950, the Trustees of the Stevens Institute of Techmology
(hereinsfter referred to as the Contractor) submitied a written proposal relative
to & 8tudy of Aubomatically Progremmed Control Systems. Attached to, and forming
a part of this proposal, it submitted an estimate of costs relative to the proposed
extension. Thereafier, on 29 January 1951, it submitied a revised estimate of
costs in respect to the proposed resesrch. From the technical point of view, Con-
tractorts propossl has received the approval of the Head, Mathematice Branch,
Mathematical Sciences Divigion, Office of Nawval Resesrch.

2. Deseription of the Work

It is proposed that Contractor will conduct investigations of new approaches to
the theory and design of zubomatic controls of improved performance. The objective
will be to develop the theories of saturated controls obeying non-linear control
equations which optimize performsnce, to investigate iterative predictive schemes
in control problems, and to determine the feasibility of these two epprosches to
the improvement of automatic control performence.

3. Informstion Regarding the Contractor

Personnel at the Experimental Towing Tank, Stevens Institute of Technology, have
in the past cerried on successfully studies concerning the influence of stebility
and msneuverability on control system design. These studies have suggested the
research to be conducted under this task for which the Stevens Institute group is
therefore paerticulsrly qualified.

L. Anslysig of the Cogts

The following is an analysis of the estimeted cost:

Hours Rate¥* Amount
Fngineers 1075 3.8 $3, 741,00
Chief Technicsl Assistants 1535 1.91 2,931.85
Miscellaneous Laboretory Assistants 1790 1.24 2,219.60 |
Salary 8,892.45
Overhesd 12,627.28




. -3 & S

CLEARANCE MFMORANDUE (Cont!d)
Contrzct Nonr-263(02)

Hours Ratei Amount
Methematical Services $1,200.00
Travel (principally laison with
Askania at Chicago) 800,00
Misc. materials and expense including
trans. of computing equipment 1,000.00
Askania Regulator Co, (&uﬂuﬁ;? /M 15,000.00
“’““W |
Qlar o T TOTAL $39,519.73
Cauk pilaor)
Propos wnded to $39,500.00

# Average Rates for purpose of this tabulation only

The theoretical resesrch on both the non-linesr contrel equstion approach and the
iterative predictor approsch will be undertaken at Stevens Institute, and will use
the computing facililies and guch other facilitles owned by Stevens Institute ss
may be hecesssry.,

The technical staff of the Experimental Towing Tank will be supplemented for the
purpoges of this contract by the employment of one or more members of the Differen-
tial Equations Project et Princeton under Dr. 8. Lefschets.

The experimental studles of the ilterative predictor approsch and 21l design and
feasibility studies will be conducted by the staff of Askania Regulator Co. at
Chiczgo.

The Experimental Towing Tenk will provide liaison, coordination, overall adminis-—
tration and direction, and will prepare all reports.

5. Overhesd

As wbove indiceted, overhead is computed at 142% of wages and salaries, This rate
has been zgreed upon with Contractor to and including 30 September 1951, and ac-
cordingly, the rate will be fixed to that Gate. Theresfter, the same rate will
apply provisionally until further fixed or otherwise modified,

6. Period of Performance

It is proposed that work under this Task Order shall commence on 1 March 1951, and
shell be completed on 29 February 1952.

7. Other Pertinent Information

This Task Order is being written under the new A Type basic contract. It is not

2



CLEARANCE MEMORANDUM (Cont!d)
Contract Nonr-263(02)

being written as a fixed price contract because of the indefimiteness, the nature
and the various amounts estimated for mathematical services, miscellaneous materials,
- ete, and subcontracting.

In its letter of 29 January 1951, Contractor has set forth the required statement

that it has not employed or reteined a company or person other than a full time
employee to solicit or secure this contract.

8. Authority

Authority for the negotistion of this contract is to be found in Section 2(e)(1)
of the Armed Services Procurement Act of 1947.

9. Reazsonsbleness

In the opinion of the undersigned, the terms and conditions here and above set
forth appear to be fair, reasonable, and in the interest of the Government.

-
gﬁ:;;}J; RICHMAN i

e ™
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DEPARTMENT OF THE HAVY
QFFICE OF NAVAL RESEARCH y ¢
CONTRACT NUMBER: N™° onr—,Zé%é/ ez @

RESEARCH AND DEVELOPMENT TASK ORDER

CONTRACTOR: The Trustees of the Stevens Institute of Technology
£ p : E;,» - s o o
AUTHORITY: MR 341-009/1-19-51 (" 2278 £mp Toib ol Falenteadel Liini } (

APPROPRIATION: 17¥1317.10 Resesrch Navy (Expenditure Account 46110)
(Objeet Classification 079) Program Number 32000

ESTIMATED COST: $39,500.00

This Task Order is established under, and constitutes a part of, (onkesmzi ‘
N vonr- 263{Qg@)vhich sets forth the basic contract provisions appllcable hereto.
Tn case of any conflict between the provisions of said Contract N onr- 263(0£0
and the provisions hereof, the latter shall control.

P AaagyﬁiAb/<{&&§',Q&,ggﬁ& Ef“#
SECTION A=~ The Contractor shal@fﬁurnlsh the nacessary personnel and facilitie
for and, in accordance with any instructions issued by the gcientific gfficer
or his authorized representative, shall conduct research and investigation of
new approsches to the theory smd deslign of automatie controls of improved

performences. Such resgearch and investigation shall include, but not neceg-
serily be limited to:

At

(1) development of the theory of saturzted controls obeying non-linear
cont;pl equations which optimize performances

2} iterstive predictive schemes in conmtrol problems; @rd

3) determinstion of the feasibility of the above appreaches to the ”
improvement of auvtomatie control performance:

SECTION B - the Scientific officer under this Task order is the Head, Mathematies
Branch, Mathemstical Sciences Division, office of Naval Research.

SECTION € - The estimatied cost of the performance of this Task order is
thirty nime thousand five bhundred dollars ($39,500.00).

SECTION D ~ The percentage to be applied with respesct to this Task Qrder in -
accordance with the provisions of Qectlnnlh(d)(?) of the contract shall be a £

fixed percentage, in the amount or amounts, and for the periocd or periecds,
specified below:

Period for which Applied
% From =~ To
2% | 71 Merch 1951  pEgs2 ) A-RetrmsEY-i52()

CaoWﬁsﬂ,




1

CONTRACT NUMBER: N° onre 263(02)

SECTION E - The Contractor shall submit final reports upon completion of work
hereunder, making full disclosure of all research conducted, and shall submit
such ‘other reports as are required by the Scientific Officer. '

SECTION F - The performance of work under this Task Order shall commence on
1 March 1951 . 5 and shall be completed on 29 February 1952 e

APPROVED BY:

2 5 )
Date:_5_ V/J/%/ /25 ) AM e <0,/ |
o | Seientific Officer/

Yy .
/"‘-f'\/

/31 &< Richmen, Negotiator

2 . B-I-2



MENT JUSTIFICATICN OFFICE OF NAVAL RESEARCH 3 Z{// T e
170 (9-18) RESEARCH GROUP e
OPEBRATIONAT, REQUIREMENT AD 02401
(Submit Original and four copies 77/ SECURITY CLASSIFICATION TYPE PROJECT (Other)

sct NR. 3417000 - UNCLASSIFIED |[X s oL
msh' CONTRACT NO. TASK ORDER DATE
z

L 009 . NWrnw 263 02 i@ ok = E 19 Jan 1951 °
"HFIG_OFF ICER =2 = h ~ ' Do not write in this space
’ - P.D. NO. : 'PROGRAM'NO._ 4
TF, Joachim Weyl — waGi4 F2000
! AND ADDRESS v r 1o o APPROPRIATION(S) -
sns Institute of "Technology = ||© Guvivnee. e "
T Cone g, AEAAISLGAG - RESEARGH NAVY,
INVEST]GATOR B : :
>th S. M'. DaVidEDn OBJECT CLASS .- - e | 'EXPENDITURE ACCOUNT HO.
TLE &7? ,715//&
7 ifSAuEOmatically PrO'grammEd i 'EéTlMATED MAN YEARS - . ?SH'C‘EESJES?PL”“’" BATE
& & ystems = - 8 Barey '
ANY GOVERNMENT AGERCY Do T G : : 2 FISCAL ESTIMATES THIS COMMITMENT (EST.)
K_IN“THE TIME-SPECIF1ED? - [ [Bw e ‘- TS 0O -
S REPORTS REQUIRED vt AT g ey & [MASIE LY ] ]
(Quart.ef"ly, qantkly,ratc.) . v . : B ) z
T o . . 5 % - tovs s i, 5 APPLIED ‘59;500,00
- % F e i : . ) 05T . ) -
iTIFIC sa FUTURE : ONR~ ;
wrecwes ag Justified % g pg AT oF ¥ -'%iﬁ,§59,500;00'
. S — : R

;:%'Essoa-', S S o ; fg_;?“ s : | oTHER - 8 AT L

5 ‘. . e ,. A , -.DURM',_IDN , ) B '}/*{’I {_{;‘“ f? o 7

THIS CONTRACTOR SELECTED? | : SORLEC YO
nnel-at the Experimental Towing Tank, ‘Stevens Institute 'of Technology,
inthe ‘past 'carried on successfuly studies ‘concerning the influence
;abllity cand maneuverability ‘on control ‘system design. = 57 These

.es have suggested the research to be conducted under this task for

1 -the Stevens Institute group 1s therefore particularly qualified.
U= R : & s ’ ssepluimane. S v i

:E-A 1ES: CORﬁESPUNDEHCE NOT ATTACHED, IéTO’..:‘ N, ﬁ' R
5%, % oo noo- °¢ Committed
o , W O% A7 Amt A

e o . i '2—9&@,0
‘BubBhips = 7T : Y
~NADG, 'Johnsville, Pa.’ ;kde/ééé/:7/ﬂ@
w 1L g A
i SCIENCEOTRECTOR, WESERTN
; /- \/‘ 2
. * <
i [l/ (4) Am (Le QL“L‘(__
Branch) Ma-bhematics X{OET. B s L R g
- -
. Vhaol K2oa ﬁ' fr’7ZAiZ;i;§;ZZ
R (D¥rtstony Methematlical Sclences DEPUTY AND ASSISTANT CHTEF OF WAVAL RESEARCH
ES: la) Original copy of proposal § contractoris business office approval B-5112

[b) Justification and Brief (lse reverse side)



JUSTIFICATION AND BRIEF

L 008

SN Scientifi674qstifipgtion (2) Brief o? Project {3) Possibie Naval Application

Ehe investigatlons to be carrled out under this task are concerned
automatic control systems for the execution of ms jor maneuvers.,
listinguishes them clearly from systemsdesigned for the purpose of
a-keeping where 1t is merely a matter of correcting for the com-
lvely minor random dlsturbances cauged by a ilnhomogeneous Or nolsgy
onment. - The performshce of the type of control system to be in-
zated must be evalusted from such viewpoints as the .execution of a
3d maneuver in least time or with least effort, etec. This is in
28% to course-keeping type of controls whose aim is generally the
Lzation of mean squere errors. The proposed viewpoint sppears to
1ew one in the field of control system development and certainly
1ts careful investigation. The Stevens Institute of Technology

be supported in this study by engineers from the Asgkania Regula-
apany and by the Mathematlcs Department at Princeton University
7ing respectively Draotical adviee and tne assurance of theoretical
']_ess.' ) o : T PR ; . : t

o particular types cf automaﬁieally programmed contrbl systems are
studied -as  to thelr feasibildity: " The flrst one 1is centered on an -
gueﬁcomputingﬁdevice'whichmfrom.known‘1nstantaneous;conéitions‘and;f*’
sumed future program predicts rapidly the remainder of the maneuver.
> prediction differs from the desired outcome a systematic correetion
3 contreol program is made and the computation repeated with the .
11ti2]1 conditions. In this fashlon those parts of the control
am lying in the immedlate future will be defined with greater and
2r precision, and will be executed as real time catches up with

The second type of system envisages the preliminary computation
tlmum control secuences for a sufficiently large family of repre-
1 maneuvers. The relation whlch is Thus established belyesn-the
>d maneuver and requlred control command sequence is then to be
sd from the viewpoint of realizing it in a compact analogue device
function might be described as that of looking in a table of pos-
‘command sequenceg for fthe one corresponding to the maneuver to be
ted. Since in particular the requirement of maneuvers in minimum o
7ill-generally require that the controls are used to saturation
irrent. study -will ‘work esgentially with black-whifte controls.

[he pessible naval applications are found in any situatlion where
maneuvers have to be executed with such accuracy in %iming as to
sut’ the use of human operators or under conditions where no human
tors are. on hand. Example of this can be found in the maneuver

sh speed aircraft from tally-ho to the point of firing a guided
Le'atTastargety In the maneuver of a gulded missile from the

1t of releasse to the instant when homing devices take over the

1ce control; in the rapld execution of evaslive maneuvers by high
‘aireraft and in depth changes on the part of high speed submarines.

5pérationéfeﬁequiremént;;héb709401.



EXPERIMENTAL TOWING TANK

STEVENS INSTITUTE CF TECHNOLOGY
711 HUDSON STREET HoBOKEN, NEw JERSEY

KENNETH S. M. DAVIDSON, DIRECTOR

HUGH W. MAC DONALD, Executive [firector
ALLAN B, MURRAY, AsSSiSTANT DIRECTOR

HOBOKEN 3-3080

29 January 1951

Department of the Navy
Office of Naval Research
Washington 25, De Ce

Attention: Dre Fe Js Weyl
Subject: Revision of Proposal for Research

Reference: Proposal of L December 1950 for Research on Investigation of new
Approaches to the Theory and Design of Automatic Controls of
Improved Performance.

Gentlemens

This letter represents a reduction to $39500,00 in the amount of
the proposal made under the above reference. Under this revision the
program proposed in the reference will be pursued to the extent of the
funds available. A revised estimated cost breakdown is attached,

The proposed contractor represents that he has not employed or
retained a company or person (other than a full-time employee) to solicit
or secure this contract, and agrees to furnish information relating thereto
as requested by the Contracting Officers

Very truly yours,

The Trustees of the Stevens
Institute of Technology

1lalu s encnn/

Nichol He Memory, Treasurer

George Re. Morris, For the Director

Reference Copy to O.N.R., New York

GRMsMR
Enclosure



EXPERTMENTAL TOWING TANK
Stevens Institute of Technology

office of Naval Research

Qur Proposal of L Dec. 1950

REVISED ESTIMATED COST BREAKDOWN 29 Jane 1951

Amount

Hours Rate#
Engineers 1075 3oL 374L.00
Chief Technical Assistants 1535 1,91 2931.8
[ Instrument Makers, Machinists, Mechanics, etce = — s "}
Miseellaneous I.aborafory Assiétants- IS 1796 _‘[_.2}4_2219_.L
Salary 0092145
Overhead 1262728
Mathematical Services 1200600
Travel (principally liaison with
Askania at Chicago) 800,00
Misc. materials and expense including
trans. of computing equipment 1000600
Askania Regulator Coe. 15000400 —
Total 39519.73
Proposal Rounded to $39500600
# Average Rates for purpose of this tabulation only
o
%o



ONR:432:FJW:mec
19 January 1951

‘MEMORANDUM
From: Code 432
To: Code 262
Via: Code 430
Subj: Project NR 341 009, Stevens Institute of

Technology, fiscal matters concerning
Ref: (2) NR 341 009 PJ dtd 19 Jan 1951 for $39,500.00,

1. The proposal for subject pro ject, accompanying
reference (a), calls for $78,000.00. Stevens Insti-
tute of Technology has been adviged that only $39,500.00
is currently available and is now preparing a revised
budget, not exceeding the above amount. The reviged
proposal will be forwarded as soon as it has reached
this Branch,

. Jonctie _ Jiden /

¥. JOACHIM WEYL
Head, Mathematics Bran




0., NAVY . 486735

OFFICE 0i' LAVAL JTICEARCH

tie York Advranr leply To
346 Broadray Commanding Officer

Liev York 13, N. ¥, ind fefer To:

L/-2(Stevens)/IR:fgr
Serial No, 9171

26 December 1950

From: Comanding Officer
Tos Chief of Naval Tasearch

“ubj: Proposal for Study of Automatic Controls of Improved
Performances from Stevens Institute of Technology,
Experimental Towing Tank; forwarding of

Enel: (1) Five cys of subject proposal w/original and 4 cys
ltr signed by Nichol H. Memory, Treasurer, and
George R. Morris, for the Director, dtd 4 Dec 1950
(2) Two cys Scient Div memo to CO ONR NY Ser 9170 dtd
22 Dec 1950

1. Subject proposal is forarded as enclosure {(1).
rants frov representatives of the Office of Nuval Nases
are contaired in enclosure (2).

2. *“pproval of this proposal i

5 ran1ory



Li2 (Stovens ) /IR fgr
ferdal Ko, 970

22 Decesber 1950

aimmft pudded wissiles and other militsary and weval equipment, Hre.

1liemson stated that he i prepared to direet this project into the
salu%izm of # spacific newml pw’%}la% if so reuunsted, and In fact
would desgire such an sssignvent,

regrnal - The prineipal &ﬁ?ﬁ&ii&&%@? is ¥r, Fobert R, Williamson
whe has been as staff wember of the Bxperimenisl ?ﬁmgg fank for the
past six yeers. Frior to hat he 41d theereticsl work on the Henbatian
Dlatrict Project st the University of Chicsge. He has worksd on lon-
bomre247, Task Order 5 and otber government projecis. Prof.

%@fgﬁhﬁig is well knoen for his dovelopment of non-lingar methemstics

1 4e the divecior of an ONE tssk order. The personnel of the Aslania
Begulator Oo, are vory eygeﬁemgé in the design of aunbtomatic conbrel
syﬁﬁsma.

izat - The grﬁ}g%@g&i eslls for a one wasy project st s oost of
78,000, Aotually, ¥, Willismson eupscis thet the work on this project
will take sbout two yeers. 7he items of direct cost at the Experiwmental
Towing Tenk appear ressonable, The item for transporiation of computing
souipment refere to the MAIDIIA cowputer wileh will be taken To the
Askenie Co. in Chienge for work on this problem. Almost helf of the total
zosd of the projeet s the fes to the Askania Regulater Co. Ho bresikdowm
af ‘%?:zm 135,000 charge is glven. Hr. ¥illismeoow bas been ecked to obiain
such & breskdesm of Askanis's charge, He indlested that this flgwre was
nok m@@s&wﬁ F Fixed, bub could be adjusted If necassary.

5., Besorpmendstion - This project invelves methemtleal research which

ean &p?&iﬁﬁ direetly to importent neval problems, Approvel is recole
mendad,

InYisG ROEE



NR-3

OFFICE OF NAVAL RESEARCH, NEW YORK

346 BROADWAY ADDRESS REPLY TO

NEW YORK 13, NEW YORK e prrIcER

L2 (Stevens ) /Intfgr
Sexisl Fo. G170

22 Dacerher 1980

From: Elecironles Ingineer,
Tot Commandlog Officey

Subls Propesal for Study of Autemstic Gonirols of Lmproved

Performances ivom Stevens Institute of Technclogy,
Yuperimertal Towln

el

v Tank

Soe 3 = The turposs of this project is to develop the
Theory turs sontrols cheying non-linear sontrol sowmtions to
optinize econtyol perfomenes, The specifie field of spplication in
which the propoesed contractor's interesi lles, ls in itbe steoring and
mareuyering eontrol of ships spd submarines. However, the prineiples
developed vill be of walue in all types of control sysiems. The
prinoipel investigator is Fobert R, ¥illlamwson, His interest in the
problem of contrels vas aroused as the vesult of Yis shudy of the ree
istionship of stability to mneuversbility of swbmerires, This work
was done un Senbract Flonr-247, Task Ovder §; and was reported in
Tupsrisental Towing Tenk Repert Ho. 389, The winimum time of correc-
tion for the ervor in the gonirel systen will be determined by (1) an
iterative method and {2) by the thaory of games techrdgue, Hr, Willlamson
appears to fesl tiat the funciion of his group is Yo bloeck out the control
theory for utilization In the field of hydredynamlos, and to 1st others
sarpy on more gemeralized applicaiions, In oxder io oblain theoreticnl
and practiesl sssistance, and at the sawe time to interest other groups
in this subiect, ke e obiaimed the cosporation of the Hsthevetles
Devertment st Frinceton and of the iskania Pegulstor fo, Prof. Lefschets
of Princabon, wall known for work on nen-linear mathemsides, s sgreed
to act 88 8 consuliant, and a gradwete student in his depaviment will be

4 for part-time work on this preject, in particulaz, to check the

sxperiensy in é@%gﬁ‘ﬁiﬁg and éing sutoretic econtrol sysiems.

That compsny will check the pmetdcal feasibility of the solutlons, They

sossess o Poilbrick caloulator, which will be used in this work. In ad-
; Bxperimental Towing Tsnk is obiaining & Howthrup MADDIDA eal-
culator, a very sle type of difforentisl ansiyzer, This is trang-

e, w111 be taken to Chiesgo for work in gocperailon with the

2. il * ity - The results of this project would be of obrious
nevel appiicebility in ihe design of eontrol systems for ships, submarines,




EXPERIMENTAL TOWING TANK

STEVENS INSTITUTE OF TECHNOLOGY
711 HUDSON STREET HoBOKEN, NEw JERSEY

KENNETH S. M. DAVIDSON. DIRECTOR HUGH W. MAC DONALD, Executive Director
ALLAN B. MURRAY, AsSISTANT DIRECTOR HOBOKEN 3-8080

i December 1950

Chief of Nawval Research
Office of Naval Research
Department of the Navy
Washington 25, D, C,

ATTENTION: Dr. J, Weyl
VIA: Office of Naval Research, New York

SUBJECT: Proposal for Research on Investigation of new Approaches to the Theory
and Design of Automatic Controls of Improved Performance,

Gentlemens

As per recent discussions between Dr, Weyl and our Mr, Williamson,
we enclose herewith our proposal on the above subject in the amount of $78,000,00.
For your convenience we also enclose in further detail, a discussion supplemented
by an appendix and charts,

The proposed contractor represents that he has not employed or retained
a company or person (other than a full-time employee) to solicit or secure this
contract, and agrees to furmish information relating thereto as requested by the
Contracting Officer,

Very truly yours,

The Trustees of the Stevens
Institute of Technology

Nichol H. Memory, Treasurer

e

2

GRMswv George R, Moyris, for the Director
enc: Proposal

Discussion

Appendix to Discussion

Est, Cost Breakdown g‘ ;

7 T 1958 o

Advance copy to Dr, Weyl - Mathematical Sciences Section o
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TITLE

PURPOSE

FROCEDURE

PROPOSAL FOR RESEARCH
4 Dec, 1950
0ffice of Naval Research

Experimental Towing Tenk of "The Trustees of the Stevens
Institute of Technology", a non=profit educational
corporation organized and existing under the laws of the
State of New Jersey.

Hoboken, New Jersey

"Investigation of New Approaches to the Theory and Design
of Automatic Controls of Improved Performances."

To develop the theory of saturated controls obeying none-
linear control equations which optimize performance, to
investigate iterative predictive schemes in control probe
loms, and to determine the feasibility of these two ap=-
proaches to the improvement of automatic control perfore
manoce,

The proposed program of research will entail to the extent
of the funds available:

l, Theoretical Studies of the problem of saturated controls,
from the point of view of Game Theory and the Calculus
of Variations, to find optimum non=linear control of a
variety of idealized systems,

2o, Calculations of performance and stability of the above
systems with the optimum nonelinear control equatioms,
in the presence of statistical disturbances.

3s Design and Foasibility studies of the control systems
develaoped above.

4, Theoretical and experimental studies of iterative pre-
dictors in control systems, and experimental finding
of the best rules for iterative operation in at least
one practical application of this approach.

5¢ Simulation of a complete iteration control system end
the controlled system, and an evaluation of its per=-
formance in the presemce of statistical disturbances.

6o Design and feasibility studies of the iterative control
system developed in the above research,

L]

PERSONNEL AND FACILITIES TO BE USED:

/i: The theoretical research on both the non-linear control

equation approach and the iterative predictor approach
will be undertaken at Stevens Institute, and will use the
computing facilities and such other facilities owned by
Stevens  Institute as may be necessary,



-2‘

The techniocal staff of the Experimental Towing Tank will
be supplemented for the purposes of this contract by the
employment of one or more members of the Differemtial Equa-
tions Project at Princeton under Dr. S. Lefschets.

2o The experimental studies of the iterative predictor éppros.ch
and all design and feasibility studies will be conducted by
the staff of Askania Regulator Co. at Chicago.

X, The Experimental Towing Tank will provide lisisen, coordine

/ ation, overall administration end direction, and will pre-
pore all reports,

SUGGESTED CONTRACT SPECIFICATIONS

A Task Order under N6onr=247
Initiation date 1 Januery 1951

MAXIMUM FRICE

as per cost breakdown attached $78000‘.00
COMPLETION DATE

31 December 1961
RESEARCH TOI BE SUPERVISED BY

Kenneth S. M, Davidson, Director

Experimental Towing Tank
Professor of Mechanical Engineering



EXPERIMENTAL TOWING TANK

STEVENS INSTITUTE OF TECHNOLOGY

Office of Naval Research . Our Proposal of 4 Dec., 1950

ESTIMATED COST BREAKDOWN

Hours Rate* Amount
Engineers 2000 3415 6300,00
Chief Technical Assistants 2700 1.82 4914 ,00
Instrument Mskers, Machinists, Mechanics,
et°o e man z.m e cvan
Misocellaneous Laboratory Assistants 3280 1.22 4001 .60
' 15215.60
Overhead P4z% 2160615
Mathematical Services 3000,00
Travel (principally lisison with
Askania et Chicago) 1800,00
Misc, materials and expense including
trans, of computing eguipment 1400,00
Askenia Regulator Co. 35000,00
q - Total 78021.76

% Average Rates for purpose of this tabulation only

Proposal Rounded to $78000,00




EXPERIMENTAL TOWING TANK
STEVENS INSTITUTE OF TECHNCLOGY
HOBOKEN. NEW JERSEY

DISCUSSION OF A PROPOSAL
FOR RESEARCH ON TWO
NEW APPROACHES TO CONTROL DESIGN

_Our Proposal of L December 1950

A control-controlled system, represented by the block diagram of fig-
ure (1) is subject to disturbances which may and usually do contain a statis-
tical component, The overall response of the system will depend on initial
conditions, the disturbance time history, and the control equation which
specifies what action the control takes in all possible situations,

The control problem may be defined in the following way: 1) Find a
physically and economically realizable control equation which results in
satisfactory overall performance of the system in all operating situations,

2) Find the most economical physical realization of the control equation
within the requirements of size, weight, reliability, power requirements, etc,

It is convenient to treat ,the first or theoretical problem in the
terminology of the Game theory of von Neumarm and Morgenstern.(l) This part
of the control problem can then be discussed as a two player, zero Sum game,
If we require a limit to the number of plays in a game, the division of
Irewards! at the end of a game is some function of the state of the system,
Game follows game instantly, each game determining the initial condition of
the next game, A play of the control would consist of a change in the con-
trol variable in some small interval of time, and a play of the disturbances
would consist of a change in the disturbance in the same small interval of
time, Thus, we represent both continuous and discontinuous controls by the
same approach, a continuous control being one which is capable of making a
large number of plays involving small changes in the variable in a very short
period of time, Saturation of rate appears mturally in this scheme: a
control variable rate is saturated when over some interval all plays have
the same value, See figure (2),

The game may be conceived as starting from some initial conditions, pro-
ceeding by alternate plays of the control and the disturbance, toward a con-
clusion which is defined by the terminal condition, v

Then, if we start from some initial condition and explore all possible
combinations of plays by both tcontrol! and 'disturbance!, we obtain a set
of trajectories which terminate at different states of the system, A value
is given to each terminal state, The t!strategy! of the control is best when
on each play, it selects the subset which contains the terminal states having
the highest aggregate favorable value or score,

However, instead of developing the set of all possible games from its
subsets of all possible initial.conditions and all possible plays, we can
invert the procedure and develop the set of all possible games having the
desired terminal state by starting at that point and computing EEE"%%EEEE%aries
Tor all possible plays backwards in time, This procedure automatically gen-

' (l)vbn Neumann and Morgenstern, "Theory of Games and Economic Behavior',
Princeton University Press, 19L47.



and trajectories in which we are interested and eliminates all plays we
would not be interested in,

Every path so generated is,, in the forward game, a path from the
initial condition to the desired terminal condition, There will be a
large number of paths from each initial condition to the desired terminal
condition, If we eliminate dummy plays and allow the game to have varying
numbers of plays, there is contained in this set a subset having some mini-
mum number of plays from initial to desired terminal condition, hence a
minimum time to correct because all plays take the same time, If, on each
play, the control selects the 'minimax' play, that is, the play whose
branches going to the desired terminal condition, has the lowest value of
the maximum number of plays required to reach the desired terminal condition,
then no matter what the subsequent plays of the disturbance, the time to
satisfy the terminal condition is always no greater than that time, and may
subsequently be found to be less,

One may question whether the inverted generation is the same as the
straightforward generation of all games, i.e.,, are these two sets the same
set? Clearly, they are not: the inverted procedure generates only the
subset terminating at the desired terminal condition, But this is the
only set we are interested in, so long as it contains all possible initial
conditions, i,e., we would be forced to consider games terminating at points
other than the desired terminal point only if we find that no game terminat-
ing at the desired terminal point exists for the given initial conditions
and control strength, This follows from our !minimax! strategy: if a play
can be selected whose maximum number of subsequent plays to the terminal
condition is a minimum, we chcose that play., UHence if in a given initial
condition there is a play that defines a subset having a finite maximm
number of subsequent plays, we always select that in preference to a play
that delects a subset having an infinite minimm number of subsequent plays,
which is ?hg'case when a game never can be played from initial to terminal
condition{l), We conclude that generating the set of all relevent games
by working backwards from the desired terminal condition is merely a means
of reducing the labor of calculation by invoking the minimax strategy in
programming the calculations,

In principle at least, the above discussion provides an approach to the
first problem: find a control equation which results in satisfactory over=
all performance of the system,

The suggested approach is:

1) define the duration of a play and the magnitude of a contfol play in
terms of physically and economically realizable !'frequency response'
and maximum rate of change of the control variable,

2) define the statistical disturbance in similar fashion, adding if needed
any correlations of the probability of a given 'disturbance! play to the
occurence of previous plays,

- onme o = on e o T o=

(1)Since a game terminates on reaching the terminal condition, this game
never terminates and, therefore, has an infinite minimum number of sub-
sequent plays,



3) working backward in time from the desired terminal condition at t=0,
find all possible games and classify these games by the state of the
system at the end of each backward play.

i) select the 'minimax' strategy for d 1 states,

5) find a function of the variables of state F(X, X', etc.) such that if
the minimax strategy requires a 1block! play by the control, #x, X1,
etc,) 30, and if the minimax strategy requires a twhite'! play by the
control, F(X, X!, etc,)< 0, This function is the desired control
equation,

If we proceed to a limiting case, the problem can be made so simple as
to be amenable to treatment in closed form, (One example of this is worked
out in the appendix A of this discussion), Consider the limiting case of
no statistical content of the disturbance, Such disturbances arise as com-
mands to change course or attitude or some similar controlled variable,
There is no statistical content in the sense that such commands are given
to achieve a given condition and are not changed en route to that condition,
Then during the correction to the new condition, there is no statistical
component,,

Assume that we are dealing with a second order linear system, obeying
the equation,

o (1)

After suitable redefinitions(l), the equation can be replaced by its equiva-
lent non=dimensional system

miva by s €x =5, S+

X'rzcx'+Xx =1 = g2 F (X, X') (2)
where F(X, X!) is the desired control equation,

Suppose that by some design process, an F(X, X') is found which is defined
by the condition that all corrections are made in minimum possible time, Then
in a control system, we sense X and X! and in some computing network, we gen=-
erate F(X, X'). When F(X, X!)>0 the control variable is made to go positive,
while for F(X, X1)<0 the control variable is made to go negative, A system
of this kind differs from conventional saturated, bang-bang, or black-white
controls only insofar as F(X, X') differs, The distinctive performance of the
proposed control scheme is therefore the fact of correcting in minimum pos=-
sible time, while -the distinctive element of the scheme which accounts for the
- improved performance is the computing network which computes the F{X, X}
required for the minimm time of correction instead of some other F(X, X').

There are, in equation (1), fouwr parameters m, b, k,d, . However, the
nondimensionalizing mrocess reduces this mumber to one; the damping ratio, c,
The F(X, X') required for minimum time of correction is a function of ¢, If
the parameters change from the design parameters m, b, k,4,in a way that
changes ¢, a new F(X, X!') is required, Since F(X, X') is a complex function
of ¢, it may be difficult to produce an F(X, X') generating network which

(1) X'—’g—é,‘a’:wi‘z,é:wz__é_ ‘_(’_i(-—x’

o =
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can be adjusted easily to different values of ¢, It is therefore desirable
to consider other means of finding the switching curve F(X, X!). Before
doing so, however, we note that F(X, X') is not an exhaustive solution of
the problem of minimum correction time controls; in fact, it applies only
to the control of systems desirable by equations (1). A new equation of
motion will result in a new switch curve F(X, X',..0.0)s As a matter of
fact, if the system is described by a third order error equation,

ax +Lir+ecr=8

a switching surface F(X, X', X'') is needed, A fourth order equation would
require a switching hyper-surface F(X, X', X'', X''t), and = on, A system
with one degree of freedom is usually describable by a second order equation,
while a system of two degrees of freedom requires two equations, usually of
second order, in two dependent variables, If these two equations are cross-
coupled, a fourth order eliminant equation in one dependent variable results,
while if there is no cross-coupling, two separate controls of the second
order can be used, Furthermore, the equations may not be linear, thus
further expanding the range of systems to be developed,

In view of the last paragraph, it is desirable to classify controls
according to the differential equations of motion of the system controlled,
There will bhe a separate and distinct computing 'network' for each type of
equation of motion,

Historically speaking, the above approach was the second main line of
attack to be undertaken, It was pregented first in this discussion because
a more logical presentation, more closely related to conventional control
theory, results from the use of this approach as a bridge from conventional
controls to the unconventional propositions we are attempting to expose,
However, in all previous discussions, the above approach was classified as
II, and we shall so refer to it here, to avoid confusion,

It was pointed out that when parameters of the control or controlled
system are changed from the design parameters in such fashion that the non-
dimensional equations (those similar to 2) have values of the non-dimensional
parameters, like ¢, which differ from the design value, a new switching
function is needed, and it may be very difficult to synthesize a switching
function which can be easily revised, There is need for a different approach
which permits easy adjustment of parameters, The following will be devoted
to one of these approaches,

At any given instant,; the control 'needs to know! the answer to one
question: 'to switch or not to switch!, If we think of the switching
function as a means of building the answer into the control, for all pos-
sible combinations of conditions, then it is clear that the reason for the
difficulty of non=design parameters is related to the difficulty of represent-
ing all of the answers simultaneously, This suggests that parameters could
more easily be adjusted in a system that never attempts to answer more than
the immediate question, !switch now?!



Switching, and in fact all control, is undertaken to achleve some con-
dition in the future, Therefore, the question is answered only by know-
ledge of whether a switch tnow! will lead to the desired condition in the
most desirable ways, that is, we need a predictor,

One way of predicting is to try the proposed switch and see what happens,
Then,when the future arrives, the answer is known, but the result of the
switching has irrevocably occurred as well, An alternative to this is to
try the proposed switch on some model in which events happen more rapidly
than full scale, If the switch leads to an unsatisfactory answer, there
is still time to do something about it, This is what Mr, Ziebolz of Askania
Regulator calls the Mississippi River Basin Model approach because the River
Model operated by the Army corps of Fngineers, at Vicksburg, Mississippi,
is the most spectacular example of this approach to predictors in control
problems,

‘ In general, there may be more than one switching required to achieve
the desired condition, It follows that the desirability of switching 'now!?
is knowable only when the timing of subsequent switches is known, because
the answer obtained in the predictive process will depend on the timing of
subsequent switches as well as the 'now' switch,

The problem therefore is to study the response of a model of the con=-
trolled system under a variety of switching programs, To do this at all
requires it be done systematically, The number and timing of switchings
should therefore be adjusted in some systematic fashion after each trial,
in terms of the best information available, Such best information consists
of three kinds of data:

1) the new initial conditions
2) the switching times of the previous trial, and

3) the extent to which the previous trial failed to satisfy
the desired conditions,

When the model scale is such that the ratio of event duration, full scale/
model, is very large, the initial conditions can hardly change much from
trial to trial except in the case of a change of goal,

We therefore consider only the case of quasi-steady initial conditions,
The problem is now to find ways of revising the switching times in terms of
the difference between the predicted and desired state as evaluated on pre-
vious trials,

If an iterative process of this kind is assumed, we can expect that after
some period (which may be long in terms of model event periods, but must be
short in terms of full scale event periods), the system will become quasi-
steady, the only changes being the small, slow changes in the initial condi=-
tions as they are revised at each iteration, and the small resulting changes
in switching times, Since the initial condition on each successive iteration
was some small distance in the future of the previous iteration, the switching



times should progressively occur earlier in each successive iteration, At
some instant a switching time will therefore occur at the instant of start-
ing an iteration, But at this instant both the controlled system and its
model are in the same state, hence if that is the correct instant for
switching the model, it is also the correct instant for switching the con=
trolled system, This argument provides the means of letting the predictor
serve as a control, for it provides the information a control needs =
switch now? - in terms of the answers obtained by the predictor,

Clearly, this scheme achieves the desired result of permitting adjust-
ments to allow for changes in controlled system parameters, The adjustment
required is the adjustment of the model parameters to correspond to the con-
trolled system, Since we require a very short event period model, an electronic
analog representation of the system seems indicated, There are several varia-
tions of these schemes, such as the analog computer, the shaped pot analog
(which gives its answers instanteously), and others,

We thus arrive at the two main lines of approach showm schematically
in figures (3) and (L), The essential featwres of the scheme just discussed
(Scheme I) are:

1) the use of a predicting analog of the controlled system,

and 2) the rules of iteration whereby the predictor is made to
converge on solutions having specified limit performance
characteristics; while the essential feature of the pre-
viously discussed Scheme II is the selection of a parti=
cular non-linear function F(X, X7, etc,) which represents
211 1limit solutions characterized by minimum time of cor=-
rection,

The non-linear scheme may be much more compact and simple than the
analog=predictor scheme, while the analog-predictor scheme may be easier to

apply to higher-order systems or systems with variable coefficients, Both
should be developed,

The program of research, leading to the development of such limit con-
trols as are described above, will therefore be concerned with two approaches:

I The analog=-predictor or 'Mississippi River Basin Model! approach, and
II The non-linear function approach,

Under both approaches, it will be desirable to consider the idealized case of
no statistical disturbances as a limiting case which, practically speaking,
corresponds to a 'maneuvering! control rather than a tcourse-keeping! control,
It is obviously desirable to investigete performance in the presence of statis-
tical disturbances, Some of the problems, such as the definition of switching
curve functions can be handled theoretically, in certain idealized cases, more
expeditiously than in any other way, while when non=-linear systems are beirg
studied, the most practical approach to design is by computing solutions,
Theoretical studies will also serve as a guide to computing programs dealing
with more difficult cases,



The 'Mjssissippi River Basin lodel'! approach is not very amenable to
theoretical treatment or to computation by ordinary techniques, especially
when statistical disturbances are to be considered, There should therefore
be a program of research in which such controls are simulated, using together
a fast computer to simulate the highspeed analog in the control and a slower
computer to simulate the controlled systemb

The researches should deal with one practical control problem from the
beginning, so that its resulis can be evaluated in an actual application
at the earliest possible date,

The proposed research is therefore expected to embrace:

I The two approaches
A) SchemerI, "Mississippi Model' systems,
B) Scheme II, non-linear control functions, and their variants,
ITI Two classes of problems
A) A practical control problem,
B) A group of idealized systems for theoretical study,
IIT Two kinds of disturbances
A) Pure maneuvering, command disturbances,
B) Statistical, noisy disturbances,
IV Two principal goals

A) Definite answers regarding feasibility of the various above
approaches and variations as controls for the selected practical
application,

B) 1'blocking out! the

1)' best rules of iteration for various systems under Scheme I,
and

2) the non-linear, switching functions F(X, X', etc,) for various
'‘mathematical systemst,

To provide the desired skills for the various phases of the above researches,
the Experimental Towing Tank proposes to: 1) secure the services of one or more
members of the Differential Equations Project under Dr, S, Lefschetz at Princeton
to do much of the theoretical work, and 2) subcontract to Askania Regulator Co,
certain phases of the work primarily concerned with feasibility studies and the &
practical application, The Experimental Towing Tank will provide liaison,
coordination, overall administration and direction, and will undertake most of
the computing phases of the research,
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APPENDIX A
ANALYTIC DEVELOPMENT OF SWITCHING FUNCTIONS.

Consider again the equation of motion
X'' + 20X +X =2}

Rearranging and integrating over a small time interval «+
. X' 221w 26X =X

(&X?') = X107 @ (2 1 = 20X' = X)r

(AX) = X7 = (X' + AX*') 7
-z

Steart at a point X , Y , ¥ = X' and traverse a path Xgo T, =Xy, T
— X_, Y be undetermined; using

Xos Yz 3°

37> Xy Ty letting ) 5 g,

the + sign from X, Y° to Kl '!'1 and from Xz,Ya to XS,Y
and from Is,Ys to X4,T4.

) and the = sign

from Xl'Yl to Xz,Iz

Set X, = Xo, '14 - Yo' so that the path is closed. Actually, such a
path is physically impossible because a part of the path would heve to be
traversed in a negative time interval, But it is equivalent to two paths

going from X , Yo to 1{2, Yz, one by way of Xl Yl and the other path going
through X'S’ 3®

The resulting equations are solved for the difference in tima by the
two routes, i.e., for &7 = Ty F Tp = Ty = Ty Higher order terms can be

dropped since we shall let T+ -r2—+0. Then if Ar <0, ~

To and it takes longer to go by way of X

g v Tyt

30 ?(3 than by way of Xl, Yl.
Looking at the paths as a closed loop, when Ar< O, there is a net
gain in time by traversing the loop in the x; Xl—* Xz—r Xs—a-xo direction.
Suppose now that we proceed to a limit of Tyt -rz—> O, The path becomes

infinitesimal and is 'located! at X , Yoo We them map the regions in which
A< O and those where &r >0, A dividing®line &t = 0 will be constructsble in
the X, Y plane.

Some part of the plane near the origin might look like figure 5, If
we want to go from a position X., Y, to 0,0 in minimum possible time,
various paths are physically pog'sib}e, but throughout the At <0 region,
time is saved by holding the + sign first in proceeding from any one point
to any possible neighboring point, Since this is true for all paths in
the region between the point X0 ¥y and 0,0, we should hold the + sign first,
and continue to hold it until:
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a) The line At = O is encountered, or
b) It is no longer possible to get to 0,0 by holding the + sign.
In either contingenocy, the switch to negative sign should be made,

Figure € shows a group of edjacent small paths, If AT<0 for all, which
is to say that time is saved by taking the + sign first, then since the
common paths cancel just as in the derivation of Stokes theorem (which will
be the model for s rigorous treatment), the time saved in going from A to B
by holding + until 0 is reached and them going to the = control sign is the
sum of the savings around each loop in the same sense,

This approach, only schematically outlined, provides a general method
for the determination of switching curves and for proofs of statements
previously mede intuitively regarding the desirebility of saturation, Tts
relation to the 'plays* of a geme theory approach are obvious, Where be=
fore, we considered a variable number of plays of equal duration, in this
scheme we have a fixed number of plays from X-l' Yl to 0,0 but of variable
duration,

2 Jf
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